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OUR DEFENCES. 


THE subject of our defences is one which, possibly, it 
may be argued, does not strictly come within our pro- 
vince. It is not for a technical journal, professedly an 
electrical organ, to encroach upon what may be regarded 
as the domain of military or naval administration. Nor 
is it in any such spirit we approach the question, but 
rather as a representative of a factor—and an important 
factor—of that force which must form an element 
in the consideration of the subject. 

Regarded from that narrow and circumscribed stand- 
point which looks at everything which is said and done, 
as the outcome of some selfish and personal interest, it 
will possibly be said that the remarks we have to offer 
are prompted in the interest of that branch of manu- 
facture, and in the extension of that application of 
science which we represent. We will ask our readers, 
and our critics, to believe that we are capable of being 
animated, as we think we have not unfrequently shown, 
by other and more noble desires. The subject to which 
we desire to direct attention is doubtless one which may 
be more forcibly brought under the notice of the general 
public by our influential daily contemporaries, and we 
very heartily and very earnestly seek their co-opera- 
tion. 

It is now some year or more since we, in referring 
to the Naval manceuvres which had then come to 
their close.for that year, called attention to the need of 
providing for the defence of many of our chief seats 
of mercantile naval commerce. The proceedings of 
the attacking force then illustrated how deplorably all 
our mercantile ports were open to attack, and we sug- 
gested that it would be well for the Government and 
the nation to take into consideration what would be 
the position of our commerce and our coast defences 
were we brought face to face with a real, instead of an 
artificial, enemy. We then suggested the desirability 
of establishing, at various points, depédts of such 
material as might be stored, against the moment of its 
requirement. What steps have been taken towards 


this, or towards any other means of defence, we fear 
has been exceedingly small; so small, that were 
England placed upon its defence to-morrow, her only 
. chance would be that sheer bulldog tenacity—that de- 
termination never to be beaten which has characterised 
our forefathers in all our engagements, which would 
have, if possible, to pull us through. How far this 
would be successfal with the scientific advances made 
by other nations is an open and a somewhat doubtful © 
question. British pluck and British determination will 
go a long way where the weapons are equal, but is our 
provision on an equality with our neighbours. What 
steps are we taking for the defence of our commercial 
ports? As we previously pointed out, supposing it 
should become necessary to lay down a series of marine 
mines for this purpose, what provision in men and 
material is being made towards it? Is it not a fact 
that, so far as the country is concerned, there exists but 
one recognised source, viz., the Royal Engineer corps, 
for furnishing the former? Is it possible they could 
meet such demands, and at the same time comply with 
the requirements of that duty for which they were 
primarily created ? Why, then, if civilian aid is to be 
called upon, are we not establishing it? We have no 
lack of volunteer enterprise for other branches of 
military or naval defence ; but here we are dealing 
with something novel—something which requires, and 
must have, the support and recognition of the Govern- 
ment; which must, in fact, be initiated by that 
authority. Are we so supine as to suppose there will 
be time to organise all this when we get notice of 
its need ? To be prepared is not to court war—rather 
the reverse. Neither England nor any other country 
can afford to stand idly by waiting till the time comes 
for action. All must be prepared, so that should that 
time, unhappily, ever come, action may be prompt and 
decisive, as we may rest assured it will be by others, if 
not by ourselves. 
Our attention has been more than ever forcibly 
directed to the subject by a paper read before the New 
York Electrical Society last month, and which we pub- 
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lished in full in our previous number. This paper was 
from Lieutenant Fiske, of the United States Navy, and 
is entitled “‘ The Civilian Electrician in Modern War.” 
Lieutenant Fiske’s name will probably be for ever 
associated with the tactics of American naval warfare 
and coast defence, for to him certainly will belong the 
inception and the credit of applying electrical science 
to those objects. The paper is one which might well 
be considered by our authorities and by the public at 
large interested in home defences. It is necessary we 
should be alive to the fact that electricity, as stated by 
Lieutenant Fiske, “has come into use as one of the 
great factors in warfare, both on sea and shore, not as 
an adjunct merely, as for lighting ships and forts, ‘but 
as a vital element in the handling of weapons in actual 
battle, and in the construction of new instruments 
which accomplish things heretofore impossible.” The 


modern war ship, if to be used as a concentrated mass 


of energy, to overwhelm and crush her adversary, must 
be capable of being handled, as Mr. Fiske states, from 
one central point, by one individual, so placed that he 
can see and command all around him. The handling 
of such a vessel, the direction of her guns, the moment 
of their discharge—all this, together with a multitude 
of other minor matter, all come within the provision of 
electrical agency. The illumination, the healthfulness 
of the vessel, are aided by its means, and by its means 
she may surround herself by a cordon of explosives 
against which her opponent dare not dash herself. Ou 
board ship the fighting officer must be in the midst of 
the smoke of the battle, but on land this need not be 
80. Stationed apart from the smoke, the noise, and 
confusion of the attack he may, at a distance sufficient 
for his purpose, observing all that passes, guide the de- 
fence by the aid of that power which also enables the 
gunner to concentrate his battery, and to discharge it 
at the point, and at the moment when it shall deal its 
most efficient blow. ’ 

Still, multitudinous as are the applications of elec- 
tricity to forts and to ships, in torpedo or submarine 
mining, it will be found of no less importance ; and, 
as we have previously urged, no more ready, no 
more speedy means of preparing for defence exists 
than is to be here found. But how can it be 
used, how can it be installed without men capable 
to handle such work. It is idle to look to the 
War Office resources as they tat present stand. Either 
the War Department should establish a corps, suffi- 
ciently large to deal promptly with the entire coast 
defence, or the Government should institute local 
volunteer corps, officered and manned, subject of course 
to the responsible local military authority, by local resi- 
dents. Every facility should be afforded such corps 
for practice. Depéts of material should be established, 
and everything necesaary for actual defence, as far as 
possible, provided for. The Mersey, the Clyde, the 
Tyne, the Thames, and other important and strategical 
points would not be slow were it announced that 
the Government were prepared to deal with this 
subject in a broad and liberal manner, in respond- 
ing to such a call. In no other way do we see it 


possible to approach this most important question, 


We heartily commend Lieut. Fiske’s paper to the 
perusal of our naval and military authorities. From it 
they will learn to what extent others are preparing for 
the dire emergency of war—a war which, when it does 
come, will be one in which science, and especially elec- 
trical science, will play the most important part. 
When war comes, no matter what our preparation may 
be, it will still find plenty wanting. Let our prepara- 


_ tions be ever so great, let us feel that we are even pre- 


pared, and there will yet be far more to do than can be 
done at the time. How, then, if we are found as we 
are at present? We heartily trust that our contem- 
poraries may, as we suggest, take the question up and 
bring to bear upon it their influence, and that the result 
may be that movement we are so desirous of seeing— 
a@ movement on the part of the authorities to provide 
the necessary means for the defence of our coasts, and 
a responsive movement on the part of those who possess 
the ability and the time to volunteer their services for 
the work. 


WITH commendable zeal Mr. Alfred 
W. Stokes, public analyst to Padding- 
ton, Bethnal Green, and St. Luke’s, has 
undertaken an investigation into the genuineness of 
the “ Electricities” remedies of Count Mattei. Mr. 
Stokes states, as the result of his investigations, that as 
regards the liquids “To delicate test-paper they were 
perfectly neutral. Vegetable extracts are usually either 
alkaline or acid; even if neutral when fresh, they 
speedily change. They had the following characters :— 
Colour, odour, taste, polarity, metals, and alkaloids, 
none ; specific gravity (distilled water = 1) 1-0006 elet- 
tricita bianca, 1°0002 elettricita verde, 1-0002 elettricita 
rossa ; solid matter in 100 parts, 0°01 elettricita bianca, 
0:01 elettricita verde, 0-01 elettricita rossa. The micro- 
scope showed an absence of any floating particles or 
sediments such as are usually present in vegetable 
extracts. There is but one substance which possesses 
all the above qualities, that is water. None of these 
fluids differ at all from water in any of their properties.” 
So far the analysis seems to have been conducted in a 
reasonable manner, but when we come to the electrical 
investigation we find as gross an ignorance of elemen- 
tary electrical laws displayed as can well be imagined. 
Mr. Stokes writes :—“To find if they possessed any 
special electrical properties, they were placed singly in 
thin glass tubes; these tubes were suspended by silk 
filaments. Under such circumstances an electrical body 
would point one end to the north and the other end to 
the south. Not one of these came to rest in sucha 
position; neither were any of them attracted by a 
magnet, as an electrical body would be. Hence, they 
certainly are not electrical.” Comment is needless. 
Mr. Stokes should be at once secured by Mr. C. B. 
Harness. 


Count Mattei’s 
Remedies. 


“ NOTICE is given of the closing of 
the transfer books of Elmore’s Foreign 
and Colonial Patent Copper Depositing 
Company for the purpose of paying a dividend.” So 
say the newspapers. This dividend must, of course, be 
out of the floating of sub-companies. What too strong 
can be said of this whole business of floating company 


Something out of 
Nothing. 


| 


NOVEMBER 21, 1890.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


607 


after company without having once proved the intrinsic 
value of the Elmore process ? Only company promotion 
and dividends therefrom support the fiction, but none 
the less evil will be the day when all the facts con- 
nected with the process and its present handling are 
known, and they cease to tempt either the ignorant 
investor or him who hunts for premiums. 


THE excuses, or reasons, given for 
The ee. the loss of H.M.S. Serpent, such as the 
effect on the compasses produced by 
the vicinity of large quantities of iron ore on land, the 
“humbugging ” of the compasses owing to the mag- 
netism of the hull being affected by the buffeting of 
the waves, and the ship’s course being thrown out by a 
strong current, savour of too much protest on the part 
of those in authority. ‘Thousands of merchant steamers 
are continually passing Finisterre, and unless a mer- 
chant captain had some better excuse to give than 
either of the above for the loss of his ship, his certifi- 
cate would be in considerable jeopardy. 


ON Wednesday afternoon, last week, 
another alarming occurrence took place 
in connection with electric lighting in 
Neweastle, at the corner of Pilgrim Street, New Bridge 


Another Subway 
Explosion. 


Street and Northumberland Street. A few days ago, ~ 


it will be remembered, the cover of an electric light 
junction box in the pavement blew off in that neigh- 
bourhood. On Wednesday afternoon, a puff of smoke 
was observed to issue from the same box-cover. 
Nothing further happened to this box, but the covers 
of two other boxes in the locality almost immediately 
blew off. Fortunately, at the time of the occurrence, 
comparatively few persons were about, and no one was 
injured. The utmost alarm, however, was felt by the 
residents in the locality owing, as stated, to a similar 
accident having occurred so short a time ago. The 
opinion expressed by the workmen is that the explosion 
had been caused through an escape of gas. . Writing to 
us on this topic Mr. Arthur E. Gilbert makes the 
following comment :—“ Surely my system of ventila- 
tion, which you illustrated some months ago, would 
obviate these serious explosions. No ventilation appears 
to be provided for, or even considered essential, but 
for safety I think you will say it is essential.” 


errs IN a recent issue of Zhe Chemical 
in Electrolysis, ews, Mr. P. Aslanoglon describes 
some rather empyrical experiments 

which he has conducted on the electrolysis of various 
substances. He passed the current from six Fuller's 
mercury bichromate elements through various solutions 
and obtained the following results :—Water containing 
calcium, magnesium, barium, strontium,or zinc hydrogen 
carbonate yielded, when the current was passed, a deposit 
of the normal carbonate of the metal at the negative 
electrode, and at the same time both oxygen and 
hydrogen gases were evolved. There was the same 
evolution of gases when the current was passed through 
a solution of ferrous carbonate, but the carbonate re- 
mained unchanged : there was no deposit. A solution 
of silver chloride in aqueous sodium thiosulphate, 
yielded under similar treatment a deposit of metallic 
silver : hydrogen was evolved, but no oxygen. In this 
case an odour of sulphuretted hydrogen was observed. 
When lead sulphate dissolved in ammonium tartrate 


was subjected to the same treatment, a black substance 
was deposited at the negative pole : it gave off an am- 
moniacal odour. The positive pole and the liquid 
became yellow, and there was an evolution of oxygen 
and hydrogen gases. It is a pity Mr. Aslanoglon’s work 
has not been quantitative. We need hardly point out 
how much more valuable such researches are, and it is 
to be hoped that the experiments will be repeated with 
solutions of known strength, and that in each case the 
resulting substances will be carefully analysed. 


THE new journal has appeared, and 
we notice an error in the second sen- 
tence. “Fifteen years ago,” says the editor, “a paper 
exclusively devoted to electrical matters would have 
had no raison d’étre,” and yet the ELECTRICAL REVIEW 
has been steadily making its way since the year 1872. 
The candid admission, too, that it is not intended to 
supersede any of the existing papers is welcome news, 
and once again we wish our penny contemporary a 
flourishing future. 


Electricity. 


THE Elektricitits-Zeitung, of Berlin, 
a bi-weekly journal of fifteen issues, is 
now announced to appear three times 
a week, The editor is Arthur Wilke, and the hope 
is expressed that in the near future the paper may 
appear every day on the breakfast table of those people 
interested in electro-technics, in common with their 
other daily periodicals. 


Electricity. 
Daily. 


ON Saturday last the Grosvenor Gal- 
lery Central Station, belonging to the 
London Electric Supply Corporation, 
was destroyed by fire. The place was left in charge of 
a linesman, who, while endeavouring to switch off a 
converter, failed to firmly fix the plug between the two 
terminals, which caused an arc to form. The details 
of the mishap, which in less than an hour’s time left 
the station completely gutted, are given in another 
column, but doubtless the fear of getting a shock from 
a current of 5,000 volts pressure, even if such a thing 
were impossible, was the cause of the man’s loss of 
nerve. The instruments and converters were destroyed, 
business for the present being entirely suspended, and, 
will it be credited, the loss is not covered by in- 
surance. Coming to the cause attributed in the foregoing 
remarks, there appears to have been some laxity in a 
method of management which leaves an inexperienced 
man in such a responsible position, for inexperience 
and responsibility are shown by the results. Grave 
censure is without doubt due somewhere, but one 
could not for a moment cast blame upon a man who is 
actually admitted to be new to the work. We are 
afraid customers who may have been entirely de- 
pendent on the supply of current for light may not 
take a too favourable view of the accident. It must 
not be thought, however, that we fail to appreciate the 
many difficulties and tronblous times through which 
the company has passed, and this crowning disaster, 
coming as it has just when the Deptford Station 
seemed to promise to keep up the complete supply for 
the company’s system, is doubly disheartening, and we 
sincerely sympathise with Mr. Ferranti and his sup- 
porters, and express the hope that they may soon tide 
over their ill-luck. 


Fire at Grosvenor 
Gallery Statien. 
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GENERAL INSTRUCTIONS FOR OVERHEAD 
LINE CONSTRUCTION FOR ELECTRIC 
RAILWAYS. 


THE large amount of overhead railway work now in 
course of construction, and the large number of roads 
which will undoubtedly be constructed in the future, 
makes it desirable to have some clearly defined rules 
for the construction of overhead work, as well as that 
relating to the ground conductor. Our readers (New 
York Electrical Engineer) will therefore be interested 
in the admirable general instructions relating to this 
part of railway work, which have been issued by the 
Westinghouse Electric and Manufacturing Company, 
and which, if carried out faithfully, cannot fail to result 
in a substantial and lasting conductor system, with the 
least possible annoyance to the public. 

. Franchises, Permits, éc—The owners of the railway 
must secure all necessary franchises and permits from 
public authorities, or private individuals, for properly 
carrying on the work of construction, including per- 
mission to set poles in the most advantageous positions, 
and torun guys where necessary. They shall also do 
all necessary removal or trimming of trees, and shall 
be responsible for all necessary removal of existing 
wires or poles or other impediments. 

Contractors.—The contractors shall comply strictly 
with the local laws governing their work, and are re- 
sponsible for all unlawful damage done by their 
employés in the progress of their work. They are re- 
quired to do all the carting and storing of material, to 
furnish all horses, waggons, men and material for 
carrying on work. 

Completion of Work.—Each branch of the work 
must be pushed rapidly to completion as taken up, all 
re-sodding, paving, &c., promptly done, and all debris 
and material removed. All breakdowns, or deteriora- 
tions of the work, which shall occur before the final 
completion and acceptance of the whole, shall be re- 
paired and made good by the contractors at their own 
expense. 

Inspection and Acceptance of Work.—The Electric 
Company may appoint an inspector, who shall have 
authority to decide and direct how every branch of the 
work shall be done, and what material shall be used. 
He may at any time order such changes and removals 
as he may see fit. If the inspector orders any work 
done or materials used which are not properly included 
in, or covered by, the contract, he shall give a written 
order to the contractors, specifying, as nearly as possible, 
the amount of labour and material involved. The in- 
spector will give a written acceptance to the contractors 
when he considers their work properly completed. 


_. TRACK AND GROUND CONNECTIONS. 


On all roads where the size and material of the con- 
tinuous ground wire are not particularly specified, No. 
0 B. and 8. galvanised iron wire shall be used. All 
joints in it shall be soldered. It shall be stretched taut, 
and secured to cross-ties or stringers with galvanized 
staples. It must be so deep in the ground that it can- 
not be reached by wheels, &c. It must be run close to 
one rail, and connected to each rail bond it passes by a 
wrapped soldered joint. Every 150 feet a branch of 
No. 0 B. and S. wire shall be soldered to the continuous 
ground wire and to a rail bond on the other side of the 
track. Where there is a double track, there must be a 
cross wire every 150 feet, which is soldered to bonds 
on ground wire on all four lines of rail, and isthe only 
cross connection required. -It must be of No. 0 B. and 8. 
(See fig. 1.) 

Between the ends of all consecutive rails, of what- 
ever form, a rail bond, the Electric Company’s standard 
pattern, shall be used. This bond is shown in fig. 1. 
The holes in brass or copper block must be bored to fit 
rivet and wire, not punched. The end of wire must be 
put through block, and upset so that it cannot pull out, 
and the whole bond must be covered with half-and- 
half solder. The rivet must be Norway iron, $, inch 


in diameter, and of just sufficient length to pass through 
flange or web of rail and be riveted. 

The best place for rivet holes in different kinds of 
rails depends to a great extent on paving and other 


conditions. The rivet must always pass through the 


rail, and be upset into a counter-sinking at the end of 
hole. No part of the bond must be exposed or placed 
in such a manner that it can be touched by wheels or 
that the movements of the rail will tend to break the 
wire. The admissible positions for rail bond rivets in 
girder, T and tram rails are shown (fig. 2). No rail 
bond may be less than 10 inches in length, and the 
bonds must be slack when in place, but as short as the 
conditions will permit. Where short pieces or castings, 
such as switches, frogs, or curve castings, occur in 
track, the pieces must be connected up in the same 
manner as consecutive rails, and each bond soldered to 
the continuous ground wire. 

In steam railway crossings, each piece of rail must 
be connected to the continuous ground wire. Where a 
draw bridge is crossed the rails on either side should 
be connected by a No. 0 B. and S. copper wire, weighted 
to the bottom of water, with such connection as is 
necessary for rails on draw. 

Cables or wire leading from rails to dynamos must 
be soldered to continuous ground wires and bonds on 
all lines of rails, and must be connected to the positive 
terminal of dynamos. When ground feeders are run, 
they must be insulated in the same way as line feeders, 
but must, if possible, not be run on the same line of 
poles, and in no case must they be run on the same in- 
sulated pole tops. 

POLES. 


Wooden Poles.—Must be 30 feet long, and, for use on 
straight lines must not be less than 7 or more than 
8 inches in diameter at top when finished, and they 
must not be less than 10 inches in diameter 5 feet from 
the butt. They must be of sound chestnut, cedar or 
Georgia pine, may be sawed or natural round, but in 
both cases must be dressed smooth and coned at top, 
cones having two coats of paint. 

Poles for Corners.—At curves, and for the ends of 
line, or which in any way bear part of the pull of 
the trolley or feed wires, must be not less than 
8 inches in diameter at top and not less than 12 inches 
at a point 5 feet from the butt. All poles must be 
straight and uniform and free from shakes, checks or 
large knots. 

Iron or Steel Poles.—Of whatever form shall be of a 
strength and stiffness at least equal to the wooden poles 
specified. A pole made of three sections of extra heavy 
pipe, top section 3-inch pipe 5 feet long ; middle sec- 
tion 4-inch pipe 6 feet’ long, and bottom 5-inch pipe 
16 feet long (these lengths do not include the lap in 
joints), is sufficient for light work. All joints must be 
made perfectly rigid and as strong as the adjoining 
pipe, with proper provisions against telescoping. 

All iron poles must have a thoroughly insulated iron 
top, to which wires are secured. This should be 
mounted in a hard-wood plug in pole top, boiled in 
paraffin. The top must protect the plug entirely from 
water ; it must have a deep petticoat extending at least 
1 inch below pole top, and standing at least 1 inch 
clear of it on all sides. This top must be fitted with 
fixtures for securing span wires and insulators for feed 
wires, &c. 

For Curves.—Angles of feed wire, and ends of line, 
&c., extra strong poles must be used. There is nothing 
in the work of building a line so esséntial to its dur- 
ability and good working as is the perfect rigidity of 
corner poles. The top section of curve poles should in 
no case be less than 5-inch extra heavy pipe, and, of 
course, special insulated tops must be provided for 
them. Corner poles must be fitted with strong eye- 
bolts below the wooden plug for fastening guys. 

Pole Setting.—All poles on straight line work shall 
be set 6 feet in the ground. Large stones shall be 
tamped hard against butt of pole on side away from 
rails. Where practicable, pole should bear at surface of 
ground against curb stone, or have the space between it 
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and curb stone filled by another stone or stones. 
Where there is no curb stone, a timber not less than 
4 x 8 inches and 3 feet long shall be laid against the 
rail side of pole, 6 inches below the surface of the 
ground, A large stone, at least 2 feet long and 1 foot 


Fic. 1.—-MetTHop oF ConNECTING GROUND WIRE, SINGLE AND 
DouBie TRACK. 


ig 


— 


diameter, and filled with concrete, which should be 
given ample time to set before any strain is put on it. 
Poles of wood or iron for straight line work should 
have about 3 per cent. of rake away from street. (Fig. 
3.) Wherever possible, the line of the tops of poles 


X 

SX 


Fie, 2.—METHOD OF CONNECTING GROUND WIRE TO RalL. 


Fic. 5.—METHOD OF CONSTRUCTING OVERHEAD CURVE. 


wide, should be used in place of timber when prac- 
ticable. All poles shall be tamped solidly. (Fig. 3.) 
In setting iron poles, good cement concrete must be 
used. The quality of the concrete should in all cases 
be good at the top and bottom of holes, and large stones 
may be used at these points to advantage. The hole in 
which an iron pole is set should be at least 20 inches in 


should be at a uniform height from rails, and the 
ground around poles should be graded to give the pole 
the proper depth of setting. 

Poles which support part of the strain of curves or 
bends of trolley or feed wires must, in all cases where 
it is possible, be thoroughly head guyed. When this 
can be properly done, no extra precautions need be 
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taken in setting, and poles should be set nearly vertical. 
The same applies to poles which support ends of lines. 

Gay stubs must be anchored 5 feet in ground, and 
their tops must be 6 feet above ground ; the stubs must 
be at least 8 inches in diameter, and must rake well 
towards pole top or point directly towards it. Guys 
must make no metallic contact with insulated pole tops 
or with any other wires which lead from the pole. 
Guys must be made of twisted (doubled) No. 6 gal- 
vanised wire or something equally strong and durable. 
(Fig. 4.) When guys cannot be used on the poles 
above-mentioned, they must be set 7 feet deep ina hole 
30 inches in diameter, and built in solid with stone and 
concrete. Poles shall not be more than 125 feet apart, 
except where a greater distance is unavoidable. 

In all cases where the character of the soil or the 
nature of the strains make the ordinary method of 
setting poles inadequate, precautions must be taken to 
make poles sufficiently firm, and whenever poles yield 
under the strain put upon them, the Electric Com- 
pany’s inspector may have them reset at the contractor’s 
expense. This may also be dofe when poles are dis- 
placed by undue strains imposed by contractors in 
building line, &c. 

When the poles are not set by contractors who put 
up the wires, the latter must assume responsibility for 
the rigidity of curve and terminal poles, and their 
work can in no case be made acceptable unless these 
poles are thoroughly strong and firm or properly 
guyed. 

FIXTURES. 


All insulator pins and pin brackets shall be of the 


' best oak or locust. Pin brackets shall be secured to 


pole with one 5-inch and one 7-inch lag screw. 
Cross Arms.—Shall be of the best pine, 3? x 4} 
inches, painted with two coats of Indian red. They 


, must be secured in perfectly fitted gains with two 


7-inch lag screws. Insulators must be extra heavy, 
such as are made for the largest sizes of wire. Where 
sharp turns are made with heavy wires, two or four 
cross arms must be used, and, where necessary, iron 
pins and large paraffined wooden insulators may be 
used. 


WIRE CONSTRUCTION. 


Spun Wires.—Are to be of stranded wire, ;°,th inch 
in diameter, made of seven wires without a core. They 
must be secured to eye-bolts, which pass through pole, 
and have a nut on the opposite side. These bolts to be 
of }-inch galvanized iron. With iron pole a suitable 
eye must be provided for span wire. The height of 
eye-bolts from the rail must be uniform on streets of 
equal width, and must be such as to hold the trolley 
wire at a height of 19 feet from the ground. A span 
wire must be allowed to sag abou 3 per cent. of its 
length. When first put up, span wires must be left with 
one temporary connection, and must be carefully pulled 
up to uniform angle after trolley wire is run. They 
must in no case be connected so that slack cannot be 
readily taken in. 

Span wires proper are only to be used where the line 
is perfectly straight. Where there is any lateral strain 
on trolley wire, double pull-off brackets must be used, 
with wires of the same material as span wires, leading 
to opposite sides of street. 

Trolley Wire.—Must be put up in as long lengths as 
can conveniently be handled. The ends must be secured 
to along Y made of double ,°, stranded wire, and led 
from securely guyed poles. It must be connected to 
this Y by an insulator of suitable strength. Trolley 
wire must be drawn to a moderate tension only, allow- 
ing about 18 inches of sag in 125 feet. In hot weather 
it should be drawn slightly tighter. It must be run off 
large reels, on which it is carefully wound; it must 
not be bent, kinked, or scratched. The practice of 
temporarily securing long lengths of trolley wire, and 
allowing by guess work for each curve is not approved, 
as it is sure to cause inequalities of tension in line cr 
improper position of curves. Curves should either be 


completed as they are reached by the trolley wire, or 


should be built successively after the wire is up, an 
ample amount of slack being provided and carried 
ahead as the curves are completed, the line being per- 
manently drawn to the proper tension, and bridled as 
each is reached. 

The hanging line insulators which support the trolley 
wire shall be clamped on (not soldered) after the line 
is accurately in place, and all curves completed. 

Joints in trolley wire shall be made in suitable brass 
tubes, with tapered sides; they must be soldered by 
pouring, must be wiped smooth, and must bear a strain 
equal to the strength of the wire itself. Joints shall 
not occur in or near curves. 

Construction of Curves.—The positions of poles near 
curves should be carefully selected, and the poles must 
be permanently guyed, or otherwise properly strength- 
ened, before work of running trolley wire begins. 
At the beginning and end of each curve the line must 
be bridled to the corner pole, and one on the opposite 
side of the street. The fixtures for these bridles serve 
as the first and last pull-off brackets. They must be 
carefully swetted to the wire. Not more than five pull- 
off brackets should be used between these bridle 
fixtures on a 90 per cent. curve, except where the curve 
is very long. 

Pull-off Brackets.—The pull-off brackets shall be at 
equal intervals and soldered to the wire. They must be 
so placed that the trolley is exactly in line with the 
wire as it passes them. To accomplish this, the bracket 
must be more or less inside of line vertically over the 
centre of the track, the height of the wire, and the 
radius of the curve determining the position. 

Pall-off wires shall be of the same material specified 
for span wires. They may be secured either directly 
to eye-bolt on pole or to a stout galvanized iron ring at 
a suitable distance from pole. On double curves, &c., in- 
salators shall be used only on wires which run to poles. 
Where short wires are used to connect pull-off brackets 
(for instance, those which lead to the brackets on the 
inner curve) no insulators shall be used. 

The weight of curves must be supported by double 
pull-off brackets, with wires leading to opposite side of 
street. Fig. 5 shows a sample curve. On all curve con- 
struction the greatest neatness and strength will be in- 
sisted on ; the minimum possible number of wires and 
insulators must be used ; the angling of wires must be 
advantageous ; every wire must be made to serve as 
many purposes as possible. 

Switches, crossings, circuit breakers, lightning 
arresters, &c., &c., shall be used when and in the 
manner specially directed. 

All Material and Fixtures.—For line work shall be of 
the form supplied or specified by the Electric Com- 
pany. All joints and connections in insulated wires 
shall be covered with three layers of the best weather- 
proof tape. All ungalvanize! iron work and wooden 
insulators shall be thoroughly and neatly painted with 
P. and B. paint. Joints in feed wire must be of a neat, 
strong and approved form, thoroughly soldered. No 
telegraph joints will be allowed in wires larger than 
No. 0 B. & S. 

Feed Wires.—These must be put up to gauge specified, 
and must be 97 per cent. of the conductivity of pure 
copper. They must be put up without kinks or injury 
to the insulation, and in lengths of not less than 500 
feet. Feed wires must be led into the power station 
through suitable rubber or porcelain insulators. Every 
connection to the trolley wire must be made through 
one of the span wires, which must be fitted with an 
insulator at each end, and connected to the feed wire 
by an insulated jumper of No. 6 B. and 8. wire, 
soldered to both. Connection to the trolley wire must 
be made by an insulated hanger, similar in appearance 
to the regular insulators. These span feed wires must 
be of the same material as regular span wires, but 
covered with the best weather-proof insulation. Where 
feed wires have to be led under water, the best armoured 
cables must be used, and suitable terminal fixtures. 

Guard Wires.—Wherever there is great danger of 
crosses with telephone, telegraph or other wires, through 
their falling on the trolley wire, guard wires must be 


| | 


NovEMBEB 21, 1890.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW 


611 


used, They must be of No. 8 B. and S. galvanized iron 
wire, and must be hung to span wire of the same 
material as the ordinary span wires. Guard wire must 
be 18 inches or more above the trolley wire. They 
must be insulated from the span wires, and the span 
wires must be insulated from the pole tops. Porcelain 
insulators may be used, but must have no sharp edges. 
On single track work, guard wires must be 4 feet 

, with the trolley wire midway between them. 

On double track work, three wires will be used, one 
2 feet outside of each trolley wire and one in the centre. 
Guard wires should not be used except where the need 
for them is very positive, and where their constraction 
can be made simple and effective. A complication of 
guard wires will always be a source of trouble. 

- Outriggers.—When the trolley wire is hung to out- 
riggers instead of span wires, the insulators must be so 
constructed that they will bear the lateral strain from 
the wire where the line is not straight. The outrigger 
arm must be insulated from the pole when the latter is 
of iron. (See fig. 4.) 


THE ALTERNATING CURRENT TRANSFOR- 
MER SYSTEM IN SOUTH AMERICA. 


[FROM A CORRESPONDENT. | 


UNDER this title I have some months ago sent you a 
report on the extension of the above systems in the 
towns of La Plata and in Brazil. To this report I am 
now in a position to add some further particulars. 

The Companhia Luz Electrica, in San Paulo, which, 
as I informed you, has undertaken the lighting of San 
Paula and Casa Branca, and has there erected central 
stations on the alternating current transformer system, 
has, in the meantime, extended its sphere of activity 
and its capital. It has undertaken the supply of water, 
enlarged its capital to five million francs, and has been 
re-constitnted under the title “‘ Companhia Aqua e Luz 
do Estato de San Paulo.” 

Above all, the new company has undertaken the ex- 
tension of the central station at San Parlo, and is 
erecting an alternating current machine of the type A, 
(for 50,000 watts), with the requisite motor. 

The company has further concluded an agreement 
with the municipality of Ouritzba (the capital of the 
province Parana), and is bound to get the public light- 
ing there in action by June, 1891, at latest. 

At the distance of about 4 kilometres from the town 
there is water power, which has been taken into con- 
sideration as supplying the needful force for the in- 
stallation to be erected. But at present, owing to 
torrents of rain, the annual flow of water in the river 
cannot be ascertained, nor the amount of water-power 
which will be available. Hence, in the first place, two 
alternating current machines of the type A,, for 30,000 
watts each, are being erected with two Steinmiiller tube 
boilers and two steam engines by Tangyes, Limited, so 
that the electrical works will be driven by steam power 
during the first period. The central station will be 
erected close to the railway terminus, so that a supply 
of fuel may be obtained cheaply. 

If on further investigation it is found that the project 
of using water-power can be carried out, a definite con- 
clusion will be come to as to whether the works will 
be conducted further with steam-power, or remodelled 
to suit hydraulic power. After the decision of this 
question, the extension of the works will be taken in 
hand, so that the demand for private electric lighting 
in Ouritzba can be duly met. 

The computation of the price of the electric light 
will be carried out according to agreement with the 


Municipality, after working for a year on the scale of - 


4,000 candles. The calculation for private lighting will 
mI — after the works have been definitely com- 


THE ELECTRIC LIGHTING OF BRUSSELS. 


THE question of the electric light remains open at 
Brussels, says the Independence. The technical depart- 
ments of the communal administration are studying the 
different propositions made to thecity authorities,and the 
College and Council will shortly be called upon to give 
their opinion upon the various tenders. This decision 
will be grave and difficult. Among the specialists 
themselves the different systems are keenly discussed, 
the advantages of each being contested ; and it must 
be recognised that the problem, of which it is easy to 
claim an immediate solution at a meeting, is singularly 
complicated. As to Brussels, the situation is rendered‘ 
still more difficult by the private stations erected at 
different points, and each of them monopolising the 
lighting of an area naturally chosen under the most 
favourable conditions. 

In a new study on this subject, M. Ch. Haubtmann 
declares himself in favour of a single station outside 
the agglomeration. He is certain that electricity, in 
addition to its qualities of hygiene and safety, is before 
everything the lighting de luxe par excellence, and if 
to-day its upward rise is somewhat hindered on account 
of its relatively high price, the day on which it adds 
cheapness to its numerous other advantages over gas 
it will take possession, as gas formerly did, of the most 
modest dwellings. This cheapness, it may be said, is 
in the hands alone of the engineer electricians charged 
with establishing central stations of electricity, and it 
is by having acquired that idea, that several large in- 
stallations have been made abroad under economical 
conditions which are truly remarkable. To induce ma- 
chinery to output to its maximum extent appears to be 
the domain of the engineers ; but what the electrician 
must specially seek is to establish a system capable of 
successfully rivalling that which is already installed. 
We believe that, for the time at least, we must not 
reckon on obtaining a better yield from the dynamos 
than that which we have to-day, but we should exclu- 
sively limit ourselves to keeping down to their lowest 
extent the expenses of installing and the working of the 
stations, as well as the loss arising from the energy 
absorbed by the conductors, &c. 

This programme, on account of the tolerance which 
municipal authorities grant to the companies tendering 
for the lighting, is occasionally easy to carry out. Thus, 
in America, besides the facilities which are given to 
these companies of erecting their stations in the centre 
itself of the sector which they are to supply, that is to 
say, most often in the centre of the town, no difficulty 
is raised as to their establishment of aerial conductors. 
It can easily be imagined that, under these conditions, 
if coal be cheap enough, the electric light can advan- 
tageously compete with gas. But if, on the contrary, 
as in England, and in London particularly, central 
stations in the interior of the city are not tolerated, nor 
aerial cables, the problem becomes singularly compli- 
cated, and presents great difficulties. . 

As to Paris, at first, electrical stations were allowed 
to be established in the centres of the quarters, but a 
report of M. Lépine, secretary to the Prefecture of 


_ Police, recommends their transfer beyond the walls of 


the enciente. An important city seeks to get rid of the 
vibration caused by the steam engine at night, which 
incommodes the neighbourhood of the central stations ; 
without reckoning this, despite all the smoke con- 
sumers with which the furnaces are provided, they 
allow sufficient carbon oxide to escape to reveal to 
the least inexperienced person the presence of a central 
electricity station. In short, the problem of electric 
lighting in large cities may be thus formulated under 
most general conditions :—to have a station outside the 
city, and underground cables conducting the electricity 
to the sector, at a net price capable of competing with 

This is not impossible now, for the establishment 
of the station in a place isolated from buildinge, in 
proximity to the means of transport, will procure areal 
saving in working, and may be, in building over that 
installed in the centre of the city itself. In this case, 
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the type of boiler which appeared the most economical 
could be employed without having to take police 
ordinances into consideration ; the furnaces could be 
placed in such a manner as to suppress troubles regard- 
ing fuel; and, in most cases, there would be cheap 
water, &c. Regarding steam engines, being no longer 
bound by the position, the types giving the best results 
could be adopted, and several reserve engines could 
also be kept. In a word, a number of advantages would 
be enjoyed which it is impossible to get in the centre 
of towns and cities ; among others, water and fuel at 
wang net prices, and apparatus giving a maximum of 
yield. 

An outside station will doubtless cost, in establish- 
ment. expenses, as much as an urban station, because, 
in the first place, a larger one will be built, and more 
apparatus will be placed therein, than if it were in 
the city. On both sides there will be the same building 
expenses, but there will be more economical produc- 
tion in the case of the station outside the section. There 
is then a first advantage resulting from conditions im- 
posed by cities ; let us say at once that it is compensated 
by an inconvenience much more important, more espe- 
cially as regards the value of the system of the com- 
pany’s working. We refer to the loss arising from the 
transport of energy, which is obliged to be carried 
on account of the distance of the place of production 
from the place of consumption, and the expenses of the 
first establishment of the conductors. The labours of 
Cabanellas, and some experiments of M. Marcel Deprez, 
have taught us how to get rid of the major part of this 
inconvenience by employing high tensions, so that, all 
allowance being made, an electrical station situated far 
from the city will be found in an excellent position to 
compete with gas and the existing urban stations, 
while admitting that these latter are still tolerated. 

We have already had an opportunity of pointing out, 
when the lectures were given at the beginning of the 
year before the Belgian Engineers’ and I[ndustrials’ 
Society, the great difference existing between con- 
tinuous currents and alternating currents as regards 
safety. There remain to be examined to what exi- 
gencies should a central station be able to respond 
before furnishing light and energy. For that, it is suffi- 
cient to pass in review what the subscribers to an elec- 
tricity company have a right to expect from it :—1l. To 
be able at any hour of the day or night to light the re- 


quired number of lamps, or take the energy which is 


necessary. 2. To enjoy a light at least as regular as 
gas ; that is to say, without variation in luminous in- 
tensity. 3. Not to be at the mercy of a bad installa- 
tion and canalisation, in understanding by that never 
being deprived of light, on account of accidents to 
apparatus, earth contacts, &c. 4. To have no chance of 
accidents or electric shocks, dangers from fire, &c. 
5. To realise as much as possible a saving on the former 
system of lighting. These five subscribers’ conditions 
are reduced to two for the concessionary company :— 
‘1. To a central works producing economically 
and a system of distribution absorbing scarcely any- 
thing. 2. To have a reserve system capable of meet- 
ing all eventualities, consisting either of accumulators 
or spare dynamos, according to circumstances. 


For a central station, this security consists simply in 


furnishing, at any moment of the day, the quantity of 
energy required by the section which it supplies. From 
this point of view, a station should be able to pass 
easily from a maximum output to rest and vice versd, 
and that very rapidly, instantaneously even, if that be 
possible. For this there are two solutions : To employ 
batteries of accumulators ensuring the service without 
the aid of the dynamos for a certain time, or to have 
dynamos constantly ready to work. In adopting the 
system with secondary batteries, if the installation is 
large and situated at a distance from the section, the 
employment of high potentials becomes necessary ; 
then, in place of having accumulators in the central 
works themselves, they can be spread over different 
parts of the line, so as not to be obliged to adopt too 
large batteries in tension. These accumulators will 
bring about the disappearance of one of the greatest 


inconveniences of lighting workings which operate 
during a short period of the day only, thus giving a 
bad utilisation of the dynamo. 

We will not here enter into the technical details of 
the installation. We will only mention in conclusion 
a point which is much contested—the question of the 
strength of the units of production, on which many 
engineers seem divided. Should the producing stock be 
divided as much as possible ? Or, on the contrary, should 
we lay ourselves open to make large dynamos? Each 
of the two schemes having its good features, we think 
it wise to adopt a medium course. The small units 
have the advantage, in case of injury, of rendering use- 
less only a small portion of the total producing power, 
but they require more room, necessitate greater watch- 
fulness, and cost more for working expenses than larger 
ones. The larger units, if they remain for a short time 
out of working, cause a loss, by the interest of the 
capital which they represent, of the profit which is 
realised on them by overlooking, yield, &c. ; but we 
believe we are able to say that in dynamos, which are 
but little susceptible to derangement, powers may be 
attained which prudence would blame if steam engines 
were in question. It remains to be known whether 
these dynamos will always work at full load, for it is 
evident that an apparatus producing below its nominal 
power works under very bad conditions of yield. 

The system of working must, then, be established 
under such conditions that the dynamos may always 
work with their maximum of production. For this it 
suffices to divide the apparatus supplying the total 
energy into two groups—a group of small units, having 
a total power, spread over five or six apparatus, equal to 
the nominal power of one of the dynamos of the other 
group, composed wholly of large units. It will be im- 
mediately seen that with this system of working a 
large dynamo only works as much as is necessary to 
produce a similar result to that for which it has been 
established, and that in proportion as the work de- 
manded increases, one or several of the small dynamos 
are introduced up to their total energy, a value for 
which they are withdrawn by again introducing a large 
unit. This process gives a maximum of yield from the 
apparatus, and necessitates but few supplementary 
establishment expenses. 


THE EVOLUTION OF THE MICROPHONE. 


By A. M. TANNER. 


THE object of the present paper is to demonstrate that 


the microphone did not spring into existence Minerva 
like, but was the production of a slow growth con- 
tinuing through several decades ; it has several proto- 
types as will be shown further on. In former articles, 
which appeared in the ELECTRICAL REVIEW, I drew 
attention to the fact that certain types of Trevelyan 
instruments, possessing carbon rockers and bearers, 
will, under certain conditions, serve as microphones, 
the most essential condition of course being that the 
rocking electrode should be made sufficiently light to 
be affected by ordinary sound waves. The instruments 
reviewed in the present article do not require a change 
of form or diminution of weight, but will at once serve 
as microphones or telephones, having variable contact 
current tension regulators. In the outset, in order to 
remove any doubt that may exist as to who first dis- 
covered the principle of varying the resistance in a 
galvanic circuit by electrodes of metal or other material 
resting in loose contact, one upon the other, and serving 
to change the tension of the current flowing across said 
electrodes, not by a mechanically applied pressure, but 
automatically by a mere change of position or difference 


' of contact between the electrodes, it is necessary to 


refer to the Comptes Rendus of the French Academy of 
Sciences for 1878, page 131, where Count Du Moncel 
states that it was not until the year 1856 that he dis- 
covered the change of electrical resistance produced by 
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imperfect contact electrodes. This, of course, deter- 
mines the date of Du Moncel’s discovery, and in view 
of what follows, it is necessary to award the credit of 
prior discovery to Prof. Albert Mousson (just deceased 
at the age of 86 years), of Zurich. In the Nowveaur 
Memoires de la Société Helvetique des Sciences Naturelles 
for 1855, Vol. XIV., appears a lengthy paper of Prof. 
Mousson on the changes of the galvanic resistance of 
metals. Among other experiments, mention is made 
of the variable resistance between springs rubbing upon 
discs, just as in the electro-magnetic circuit breakers 
of Du Moncel, when he discovered that a light or strong 
contact between the contact spring and collector disc 
will produce a variable resistance. 

In fig. 8 of the plate accompanying Mousson’s 
article, he illustrates an experiment with two crossed 


wires, and he adds that in a loose’ contact without 
pressure, a8 when two solid wires are placed one upon 
the other, the resistance is variable because of the 
changes of position, or changes of temperature at the 
contact points. The change of position of the loose 
contact electrodes is produced by the action of the 
current itself. 

In the Compte-Rendu of the 45th session of the 
Société Suisse des Sciences Naturelles-Lausanne, 1861, 
is a communication from Prof. Mousson “ on the move- 
ments that present themselves in a galvanic circuit at 
the points where the conductors touch each other very 
lightly.” Mousson here describes the experiments of 
De la Rive in 1845, Rollman and Page in 1850, and 
Gore and Forbes in 1858, and says that they operated 
with rolling and rocking bodies.* Mousson in describ- 
ing his own experiments, says that fora “rocker” he 
selectsa bar analogous to that employed in the Trevelyan 
experiment only very much lighter, and resting upon 
two knife edges brought close together, set in motion, 
while the current traverses the point of contact 
a sound is produced which results from the rock- 
ing of the bar on the two knifée edges (bearers) and 
which continues as long asthe current passes. Mousson 
adds that the movement of the “ rocker ” does not com- 
mence by itself, but must be started by an external 
cause, although sometimes an imperceptible trembling 
of a table serves to set itin motion. In order to better 
study the conditions of the movements produced by 
parts of a galvanic circuit in loose contact, Mousson 
employed an instrument by means of which the pres- 
sure of the contact could be varied. The “restoring force 
which in the rocking bar is its weight” is here replaced 
by the “torsional elasticity of a metal wire secured at 
its lower end and stretched by means of a screw at 
its upper end. A small plate fixed at the middle of 
the length of the wire carries two platinum knife edges, 
which run parallel to the wire, and are brought close 
together and bear upon a clock bell (small gong). The 
current passes to the gong through the wire and con- 
tact points, and the tension of the spring and the pres- 
sure are easily regulated in order to produce continuous 
vibrations, which acquire considerable force if they are 
in accordance with one of the sounds of the gong.” 
Mousson here describes the results which follow when 
the pressure between the contact points is varied. He 
says that when the pressure is at zero the mechanical 
and galvanic contact is interrupted, no current passes, 
and the needle of the galvanometer does not move. 
When a slight pressure is applied a mechanical con- 


* These riments and others were described in io 
ticles. expe! my previous 


tact takes place, but the galvanometer needle still 
remains at rest, because the galvanic contact is not yet 
established. This curious fact can no doubt be attri- 
buted tothe presence of a layer of condensed air, which 
exists on the surface of all solid bodies, and which by 
resisting a slight pressure prevents metallic contact. 
When a greater pressure is applied it causes a mechani-. 
cal and galvanic contact, but it is always inconstant. 
The needle oscillates constantly with greater or less 
force and is never ina state of repose. At the same 
time a slight hissing is heard like the long-continued 
sound of the consonant 8. The current passes, but it 
constantly modifies the contact and the resistance pre- 
sented by thesame. Mousson attributes the change of 
resistance to calorific effects at the contact points, and 
says that the “ variations of contact are produced with- 
out interruption of the current. 

An illustration of Prof. Mousson’s instrument as 
above desbribed, is found in his work “ Die Physik auf 
Grundlaye der Erfahrung,” Zurich, 1874, vol. 3, page 
412, fig. 942. The article relating to “ movements pro- 
duced by parts in light contact,” describes the instru- 
ment as follows, viz., “The torsional elasticity of a 
strong wire, A,as shown in fig. 942, serves to hold 
contacts together. The wire is provided at the middle 
with an arm, B, clamped to the wire, and provided with 
two knife edges of platinum, which latter are held 
against a harmonic bell, C, conforming to the vibrations 
of the wire. When the current enters the bell at a, and 
passes ont through the bell shank, light vibrations are 
caused by the agitation of the lever, which are re- 
inforced by the ball, and are heard asa clear tone of 

“considerable loudness. 


I think it is almost needless to add that Prof. Mous- 
son’s instrument, as above described and illustrated, 
becomes a veritable microphone when “spoken to,” 
and will transmit speech when used in connection 
with a telephone receiver. To show how care- 
fully he studied the phenomena that are supposed 
to take place at variable contact electrodes, it is only 
necessary to say that Mr. Berliner, and others, have 
attributed the action of the microphone to the action of 
a “layer of condensed gas between the electrodes.” 
Mousson, it will be seen, makes mention of this pheno- 
menon. Then, again, transmitting-telephones have 
been constructed where the electrodes are held in 
contact by a torsion spring, very much as in the 
Mousson instrument. 

I now call attention to other references which dis- 
close instruments that have a close bearing upon certain 
special types of microphones. It is undoubtedly well- 
known to those conversant with the history of the 
microphone, as disclosed by text-books, that the micro- 
phone of Boudet de Paris has a series of carbon balls 
placed in a glass tube, and which operate by impact, as 
“in the billiard ball experiment.” 

The French journal Cosmos, for 1858, vol. xiii., p. 148, 
has an article by Van Breda and Lorgeman intended to 
prove Ampére’s law of repulsion. They state that “in 
carrying out their experiment they employed 12 iron 
balls, of some 8 to 9 millimetres in diameter, suspended 
as the billiard balls in the experiment on the impact of 
bodies, the centres of the ball being in line with each 
other. The two end balls have points which dip into 
mercury cups that are in communication with the poles 
of a battery of 12 Grove elements. When the current is 
made to traverse the balls the two end balls are repelled 
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from the others about one millimetre, and sparks are 
observed between each pair of balls.” 

Wiedemann, in his work “Die Lehre der Electri- 
citat,” in referring to this last described experiment, 
which may be illustrated by the accompanying sketch, 


= 


says that the passage of the current through the balls is 
attended by variations in its flow, according to the 
degree of contact of the balls and the calorific effects 
between the same. Wiedemann also states that the 
formation of sparks and the voltaic arc, together with 
the expansion of the electrodes by the calorific action 
of the current, can give rise to a vibratory movement 
of the electrodes between which such actions take 
place. If two carbon points are fastened to two elastic 
wires which by their pressure hold the electrodes 
together horizontally, then when the electric circuit is 
closed, a “clattering” noise like aseries of small ex- 
plosions is heard, and the passage of sparks and the 
formation of the electric arc between the electrodes is 
heard. The vibrations produced in this manner are 
imparted to the wires, and can be viewed, and felt by 
the fingers. 


Mr. Berliner and ‘others, in order to disprove the 
theory that the microphonic action is produced by a 
film of rarefied or heated air between the electrodes, 
placed the latter in a vacuum chamber. It is not 
necessary for me to describe the result of these experi- 
ments ; but in this connection I call attention to the 
experiments of Reitlinger, described in the Sitzwngs- 
berichte der Kaiserlichen Akademie der Wissenschaften, 
Vienna, A.D. 1862, page 453. The article is entitled 
“Tones and some Phenomena of Motion Produced in 
the Closed Circuit of a Galvanic Current.” After review- 
ing the experiments of Paalzow, Forbes, Gore, and 
others,* and stating that the electrode of an electrical 
Trevelyan instrument will rock under water, he de- 
scribes certain experiments performed in a vacuum 
chamber with a sheet iron semi-cylindrical rocker rest- 
ing upon knife-edge bearers. The experiment can be 
illustrated by the following sketch. 

In this experiment it was not necessary to start the 


* Reviewed in my former articles.—A. M. T. 


rocking motion by an impulse, the electric current 
passing across the contact points, produced the rocking 
motion. Reitlinger, like others before him, attributed 
the rocking motion to electro-dynamic repulsion, and 


¢, cross-section, sheet iron rocker. 


to disprove the “ heated air” theory, he performed the 
operation in a vacuum. The close analogy to micro- 
phone contacts in a vacuum is apparent. 

In Poggendorff’s Annalen der Chemie and Physik, 
vol, 124, A.D. 1865, Buff describes his experiments on 
the production of sound by electricity. After referring 
to prior experiments of Poggendorff, who placed a sheet 
metal tube, slit lengthwise, around an electro-mag- 
net, and produced tones in the metal cylinder when the 
edges of the slit were in incomplete contact, and an 
interrupted current was passed through the electro- 
magnet. Buff describes his own experiments, 
which I have illustrated by the sketches below. 


N, needle ; B, brass plate ; C, C, copper wire ; 8, sheet metal tube slit lengthwise. | 


In sketch fig. 1. the slit sheet metal cylinder of 
Poggendorf is used as a transmitter, in which currents 
are induced by an interior electro-magnet, through 
which intermittent currents are passed. The receiving 
instrument is a brass plate, upon which rests a needle 
electrode that will set the plate in vibration. It is 
stated that the cause of this vibration is due to “the 
incomplete contact and consequent increase of resistance 
at the contact points between the needle and the plate.” 
It is also stated that “ when the point of incomplete con- 
tact is made of a piece of fine platinum wire, or fine 
sewing needle, whose slightly oxidised point rests upon 
the plate, then with a current of suitable strength, the 
point is heated to incandescence, and then when the 
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current is not too rapidly interrupted a perceptible 
variation of the incandescence phenomena at the con- 
tact points is observed. It is apparent that similar 
variations, although not visible to the eye, are present 
when the contact points are not heated so much. If 
this theory is accepted then the sound produced is due 
to heat effects at the contact points.” Referring to 
Buff sketch fig. 2, the description which warrants the 


mn 


M, metal plate ; ‘8, sounding box. 
Fie. 2. 


same states that a metal plate rests upon a sounding 
box, and that two needle electrodes bear loosely upon 
said plate and are connected with the secondary circuit 
of an induction coil. The primary circuit of this coil 
contains a circuit breaker which may be either a rotary 
“ make and break,” or a mercury cup in which a wire 
is immersed that is drawn out to break the circuit. In 
this connection and as having a very pertinent 
bearing apon the question, as to whether the 
arrangement with a mercury circuit breaker will 
not produce a practically continuous induced cur- 
rent, I cite the “Archives de 1’Electricite,” vol. 
5, A.D. 1845, p, 222, in which De La Rive in his 
article on the production of musical sounds by inter- 
mittent currents, says: “A mercury rheotome pro- 
duces more sustained sounds and slighter shocks, 
since by the same the interruption of the current is 
more gradual and not sudden as with a toothed wheel, 
this being due to the fact that the slight amount of 
mercury which always adheres to and goes out with 
the needle when the latter is drawn out of the mer- 
cury.” In this connection I also cite “ Etude sur la 
Téléphonie,” by Dr. Rothen, Berne, 188<, page 93, 
where Prof. Hughes is quoted as saying that in the 
reversibility of the micrcphone (as receiver) the vibra- 
tion of the diaphragm is in consequence of the varia- 
tions of the temperature at the point of contact, and 
that the expansion and recession of the material (con- 
tact) produces blows against the diaphragm, and hence 
causes the same to vibrate. Those who are familiar 
with the French microphone of Pollard and Garnier, 
will readily perceive that the “ microphone receiver” 
of Buff closely resembles the same, since both have 
sliding rod shaped electrodes resting loosely upon a 
diaphragm. Before closing my review of references 
which, in my opinion, deprive the instrwmentalities 
used in the modern microphone almost, if not eutirely, 
of all novelty, I wish to call attention to a newly pub- 
lished fact that I have discovered concerning the Reis 
telephone. Inthe Annales Telegraphiques, Vol. VII., 
A.D. 1864, page 592, it is stated that “the telephone of 
Reis would be an admirable instrument if it realised 
in a perfect manner the hopes of the theory. Without 
prejudging the future, it is well to recognise that it is not 
yet perfect. When the gamut is produced at the trans- 
mitter it takes a well trained ear in order to recognise 
the sounds in the midst of the vibrations (tremblements) 
to which it is subjected. Besides this, the model instru- 


ment of which we speak is exposed to several causes of 
error, since the membrane will, at certain moments, not 
vibrate with the same amplitude, thus occasioning at 
times want of contact. If the sound emitted rests 
within neighbouring limits the contacl is prolonged. 
This inconvenience is avoided by substituting for the 
voice of the operator a tuning fork furnished with a 
vibrator (systeme trembleur), then the note is more 
precise, although always very weak. 

It is not my intention to detract from the merit of 
the discovery that the loose contact electrodes of Mous- 
son, Rollman, and others, can be set into vibration by 
the human voice, and thus used for the transmission of 
speech, the object of the present article being mainly 
to show that almost all the theories advanced concern- 
ing the operation of microphonic contacts were known 
many years ago, and, as at present, there were men at 
that time adherents of the “repulsion,” “ heated air,” 
“are,” and “condensed air” theories. As I stated at 
the commencement of my present article, the micro- 
phone did not require the discovery of the principle 
that light electrodes placed in loose contact will, by a 
change of position, or the diminution and increase of 
the contact surfaces, serve to effect a change in the ten- 
sion of a current flowing across said contacts. This 
phenomena was carefully studied by Prof. Mousson, 
and it only remained for Prof. Hughes to select a known 
form of variable contact rheostat, just as Bell and Gray 
used a liquid rheostat in their original experiments. A 
mercury rheostat, it may be added, was also used in 
Prof. Mousson’s experiments, and he considered the 
same the equivalent of solid metal bodies placed in 
loose contact one upon the other. 


ELECTRIC LIGHTING IN MINES AND DAMP 
SITUATIONS. 


WITH the object of overcoming the difficulties which 
are met with in preserving the insulation at switches, 
cut-outs, or lamps in the tunnels and workings of 
mines, Mr. R. Oliver G. Drummond, electrical engineer 
to The De Beer’s Consolidated. Mines, Limited, of 
Kimberley, South Africa, has designed the following 
fittings 

The switches* (fig. 1) and fuses are mounted on spe- 


cially designed bases, insulated from the bolt that 
secures them to the timber or roof, and fitted with a 
cover to keep off the dust, &c., and to protect the work- 
men from shocks. The wires are drawn in from the 


* The arrangement of the switch seems liable to allow dripping 
moisture to percolate between the switch turn and the opening 
in the cover through which it passes.—Eps. Exc. Rev. 
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lower side of the base, and consequently the dripping 
water cannot run up the lead into the switch or the 
fuse. With these fittings there cannot be any appre- 
ciable leakage, except where there is a large amount of 
moisture in the air and consequent condensation on the 


eides of the insulated bases. 


Fia, 2. 


The lamps are suspended from a holder (fig. 2) fitted 
inside a porcelain insulator, which is of such a shape 
that it becomes a reflector to the lamp, throwing the 
light downwards, and the heat of the lamp rising into 
this insulator keeps it warm and dry, no matter how 
full of moisture the air is. Any water dripping on to 
it from the roof runs off the outside of it, so that the 
lamps and holders are thoroughly insulated ; and faults 
from bad insulation are impossible. The bracket lamp 
is designed of a shape suitable for fixing to the sides of 
the tunnel, and is fitted in an insulator with the same 
results as the hanging lamp. The reflector in this case 
is of such a shape that the light is thrown upwards, 
downwards, and sideways. 


3. - 


When it is necessary to hang lamps in very wet 
places, the combination fitting (fig. 3) is reeommended, 
as the switch and cut-outs are arranged inside the re- 
flector or porcelain insulator, and as will be seen the 
heat of the lamp is utilised to keep the insulation of 
these fittings good. The two hooks are used to suspend 
the conductors, and as the joint for the branches to the 
lamps are taken from here, the insulation of these 
joints is kept good by the warm air rising from the 
lamp. This fitting has many advantages in rock 
tunnels, or places where it is n to suspend the 
wires from the roof by insulators, and where there is 
no timber to attach the wires, lamps, cut-outs, or 
switches to, and consequently holes have to be 
bored in the rock, and wooden plugs driven in them. 
In these tunnels it is generally expensive to bore 
holes in the roof, as the rock is very hard, and the re- 


quired position of the holes is the most difficult for 
boring, so that the less there are the better. For these 
reasons the combination fitting was arranged to 

as much as possible. It takes the place of a bracket for 
two insulators, a support of one switch, two cut-outs, 
and a lamp-holder, thus one hole suffices for five. The 
fitting is, moreover, very efficient, as the heat of the 
lamp is utilised to keep all the necessary parts in con- 
nection with the lamp dry, and also the joints and 
branches from the main wire. The fittings, we may 
mention, are manufactured by The Electrical Engineer- 
ing Corporation. 


SOUTH AUSTRALIAN POSTAL AND TELE- 
GRAPH CONFERENCE. 


THE following are the principal resolutions, with re- 
ference to telegraph matters, carried at the conference 
held in Adelaide during May, 1890 :— 

1. That the following terms for reduction of cable 
rates, as proposed by the Eastern Extension Telegraph 
Company, be accepted, namely :—“ Firstly, the tariff 
will be reduced to 4s. for ordinary messages, 33. 6d. 
for Government messages, and 1s. 10d. for press mes- 
sages during one year of trial. If at the end of the 
first year no very serious loss is involved, the experi- 
ment will be continued for two years more, and such 
extension must be at the option of the company. If 
the loss should be nearly recovered at the end of the 
three years, the arrangement will be extended for the 
remainder of the subsidy. The whole proposal is con- 
ditional upon South Australia accepting 5d.—the transit 
rate.” (Queensland dissented.) 

“2. That in the event of South Australia reducing 
the telegraph rates on the trans-continental line, in 
accordance with any resolution agreed to by this con- 
ference, the several colonies represented at this con- 
ference, including South Australia, agree on the basis 
of population to guarantee to South Australia a revenue 
from the line equivalent to that received at present.” 
(Queensland dissented.) 

“3. That any colony or country not joining in the 
contribution to subsidy and guarantee, shall pay pro- 
portionately higher rates.” 

“4, That it be a recommendation to the various 
Governments represented at this conference. 1. That 
between any two contiguous colonies ls. shall be the 
initial charge for twelve words, and 14d. for each addi- 
tional word; names and addresses to be paid for. 
2. Between any three colonies ls. 6d. to be the mini- 
mum charge for twelve words, and 2d. for each addi- 
tional word. 3. Between Queensland and Western 
Australia 2s. to be the minimum charge for twelve 
words, and 3d. for every extra word. 4. Tasmania to 
be a minimum rate of 6d. for twelve words for each 
colony, plus the cable rates. Twelve words to be con- 
sidered the minimum rate. Addresses and signatures 
to be paid for, and code addresses to be prohibited. 
5. That the reduced rates come into operation on 
January Ist, 1891.” 

“5. That it is considered desirable to adopt a system 
of urgent telegrams, at double rates, locally and inter- 
colonially.” 

“6, That the Uniform Intercolonial Telegraph Re- 
gulations, as drawn by heads of departments, be 
adopted.” 

“7, That in the opinion of this conference it is very 
desirable that the heads of the Post and Telegraph 
Departments of the Australian colonies should fre- 
quently meet—annually, if possible—to consider and 
report to their respective Governments on all questions 
affecting the postal and telegraphic services generally.” 

“8. That the President forward to His Excellency 
the Governor of South Australia a copy of the resolu- 
tions agreed to by the conference regarding the reduc- 
tion of postal and cable rates to the United Kingdom, 
requesting that his Excellency will forward it to the 
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British Government by cable, with the expression of 
the earnest desire of this conference that, as England 
is equally interested with the colonies in securing and 
maintaining cheap telegraphic communication, the 
proposal of the conference that Great Britain should 
contribute towards the subsidies and guarantees re- 
quired may be accepted by the Imperial Government.” 

“9, That the President inform the Agent-General of 
South Australia of the acceptance by the conference of 
the amended offer of the Eastern Extension Cable Com- 
pany, and request him to confer with the Agents- 
General of the several colonies represented at this 
conference in order that they may jointly urge upon 
the Imperial Government their acceptance of the pro- 
posal that England should contribute one-half of the 
susidies and guarantees required in order to secure the 
reduced rates agreed to for telegraphic communication 
between England and the colonies of Australasia.” 

The colonies represented at the conference were New 
South Wales, Victoria, South Australia, Queensland, 
and Tasmania. 


SOME NOTES ON GUTTA-PERCHA. 


THE Annales Télégraphiques in its September-October 
issue, contains an interesting communication on the 
rer tree. We reproduce some portion of this 
article, 

The word gutta (guetah or gueutia) in the Malayan 
language means, in a general sense, gum or birdlime, 
something sticky. The word pertcha or perfia means 
a rag or a strip of cloth, and describes accurately enough 
the appearance of those gums which, previous to their 
treatment in hot water, are not unlike rags pressed, and 
in a partly pasty condition. The idea that pertcha or 
perfia signified Sumatra is an error participated in, till 
lately, by all travellers. 

The existence of gutta-percha was made known to 
the civilised world in 1842 by Montgomerie, the claims 
of the explorer Tradescant to priority of discovery not 
being established. The first specimens were brought 
to London from Singapore in 1843 by José d’Almeida, 
and the remarkable properties of these gums were 
speedily made known by Hancock. To Wheatstone 
must be given the credit of seeking to employ gutta- 
percha in the insulation of telegraph conductors, but 
Walker in 1849 in the Channel cable first attempted a 
practical application. 

Since that date many experiments have been made 
with the view of discovering a substitute for gutta- 
percha, which is daily becoming more difficult to find, 
and more costly; in submarine telegraphy the best 
quality can only be employed, and all attempts up to 
the present have failed to replace it. The gum of the 
African Bassia Parkii and of the Guiana Mimusops 
Balata have only given negative results; as to the 
Payena Leerti it is used, and to a considerable extent, 
for the adulteration, in the forests, of the better gums. 

The only gums which are suitable for use as in- 
sulating material in submarine cables are obtained from 
the trees of the species Jsonandra, These plants, 
which are treated by many botanists as belonging to 
the species Palaquium or Dichopsis in the desire to 
establish a finer distinction, have their natural and ex- 
clusive habitat in the Malay archipelago. The extir- 
pation of this species in Malaysian forests proceeds 
with rapid strides ; the natives in cutting down every 
tree at all productive, and pursuing the same course 
with the second growth, that is to say, preventing the 
plants from attaining their full development, have during 
the last 40 years completely destroyed any possibility 
of reproduction and multiplication. 

The gums, such as were employed in early days for 
industrial pu are now only found occasionally ; 
those which have replaced them will follow the same 
fate before another 15 years have elapsed. Exporta- 
tions from Malaysian ports are rapidly diminishing. 
The inadequate plantations created in the Dutch East 


Indies are principally composed, not of the better 
classes, but of those producing the most abundant sap, 
that is to say, of inferior varieties. Submarine tele- 
graphy is on the point of finding itself deprived of the 
species indispensable to it in its operations and exten- 
sions. 

In chronological order the plant first made known as 
being the source of a gutta-percha was the Jsonandra 
Gutta of Hooker. This tree, the only one whose 
coagulated sap (sent to Europe at the same time as 
were the specimens of the plant) has met with practical 
success, has remained but imperfectly described. It is 
treated as a species extinct, since 1857, in the island of 
Singapore, and as existing only in Malaysian forests. 


As a matter of fact, it has become exceedingly rare, but - 


it is yet to be met with ; its fully grown representatives 
were still to be found in 1887 on the Chasseriau Estate 
situated in the ancient forest of Boukett Timah (hill of 
tin) in the centre of Singapore, where the tree was 
diecovered by the botanist Thomas Lobb in 1847. When 
the plant was again met with in Singapore in 1887, all 
collecting had there ceased for at least 30 years. 

This ZJsonandra, known as the Jsonandra Gutta 
of Hooker, the Dichopsis Gutta of Bentham and 
Hooker, and the Palaquium Gutia of Baillon, arrives 
at maturity at'the age of 30 years. Its trunk has then 
a height of from 40 to 44 feet to the lowermost 
branches, it is cylindrical in shape, and has a circum- 
ference of about 3 feet at a height of from 3 to 6 feet 
from the ground. It flowers every two years after the 
age of 30. The shape and size of the leaves of the 
Isonandra vary so much, according to the age of the 
tree and the situation of the leaf, that some confusion 


~ has been created in the case of many specimens which 


have been wrongly assigned to different varieties. 

In the Malaysian forests there are only five trees 
which can be confounded with the Jsonandra Gutta, 
partly owing toa kindred foliage, but to a greater degree 
from the similarity of the saps. No confusion is pos- 
sible with the other Jsonandra, which are themselves 
separated by the Payera Leerii (gutta seundek). The 
guitas seundek, as known in commerce, are nothing but 
complex mixtures. 

The author of the article, M. Sérullas, differs in some 
measure from the conclusions arrived at by M. Selig- 
man-Lui, who it will be remembered visited the percha 
producing districts of the Eastern Coast of Sumatra, 
in 1881, on behalf of the French Government. The 
Payena Leerii is quoted by M. Seligman as possessing 
most valuable properties, whereas M. Sérullas distinctly 
qualifies it as an inferior variety. The practical value 
of the Datch plantations at Buitzenborg (Java) also forms 
a point of difference ; M. Seligman not only attaches 
great importance to the probable results of this experi- 
mental cultivation, but actually describes the operations 
as being very successful, and the method most efficient. 


THE ARGENTINE-EUROPEAN CABLES. 


THE Buenos Ayres press has been of late engaged in a 
controversy as to the merits and defects of the conces- 
sion granted to Messrs. Bieckert & Co. for a direct cable 
between the River Plate and Europe. 

It was rumoured, not long since, that the present 
Government of the Argentine Republic had decided to 
annul the concession, but more recently it is announced 
that this statement was incorrect, inasmuch as the con- 
cession has been ratified by President Pelligrini and 
General Racas. 

The journals unfavourable to the concession point 
out that the nation, whose finances are in anything but 
a flourishing condition, lays upon itself the burden of 
having to pay a guarantee of 5 per cent., for 20 years, 
on a capital of 11,000,000 gold dollars, and they draw 
the attention of their readers to the fact that another as- 
sociation of capitalists had made an unsuccessful attempt 
to obtain the guarantee of 5 per cent., for 10 years only, 
and on a capital of only 9,000,000 gold dollars, For 
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this reason, and also on account of the rumours and 
suspicions current as to ihe part played in the transac- 
tions by certain high fnnctionaries, it would have been 
more seemly, say these journals, had the Government 
entered into a careful investigation of the circum- 
stances under which the concession was originally 
granted. 

Attention is also called, as a motive for deprecating 
any assistance on the part of the Government towards 
the laying of new cables, to the very ampie telegraphic 
communication existing between the River Plate and 
Europe, more than sufficient, indeed, for the require- 
ments of the country. On the east coast of South 
America, in addition to the cables of the Western and 
Brazilian Company, which it is expected will be shortly 
duplicated, two land lines connect Monte Video with 
Pernambuco. This point is joined to Europe by the 
Brazilian Submarine Company’s cables, and another 
cable route vid the West Indies and the United States, 


paid by the Brazilian Submarine Company during the 
last few years are quoted as‘follow : 1881 to 1882, 7 per 
cent. ; 1882 to 1886, 6 per ‘cent. ; 1886 to 1888, 7 per 
cent. ; and 1888 to 1889, 74 per cent. 


ELECTRICITY AND MINING. 


IN the course of his inaugural address—on coal mining 
—delivered before the Manchester Geological Society 
last week, Mr. J. S. Burrows, F.G.S., referred to the 
subject of the lighting of mines. He had but little to 
say regarding the electric lighting of mines beyond the 
nse of primary and secondary battery lamps, neither of 
which he at present considered to be a success. The 
President’s address was followed by a speech made by 
Mr. Merivale, who could “conceive ofita time when 


Steam Dynamo. 


is about to be established. On the West Coast of the 
Continent, communication with the United States vid 
Galveston is obtained through the Transandine land 
lines, the West Coast of America Company’s and the 
Central and South American Company’s cables. The 
latter company is now actually engaged in laying dupli- 
cate cables between Valparaiso and Lima, so as to 
accelerate the transmission of through telegrams. 

The journals favouring the action of the Government 
in granting the concession insist upon the value to the 
Argentine Republic of an independent and direct 
communication with Europe at a low tariff. Such a 
scheme would possess the additional advantage of 
avoiding the territories now connected by the existing 
system. At the present tariffs, itis intimated that there 
is an annual exchange of over a million words between 
the Argentine Republic and Enrope,.and it is calcu- 
lated that the low tariffs to be charged on the new cable 
will materially increase this quantity. To lend the 
scheme a more captivating appearance, the dividends 


electricity would be carried throughout the workings 
of a colliery, both to give light and supply power.” 
Before electricity could be applied to this extent, many 
difficulties would have to be overcome, such as sparking 
at the brushes. He referred to the few instances of the 
application of electricity to mining operations in this 
country, and believed that this agent would in time 
“revolutionise both their defective means of lighting 
and their old-fashioned plan of getting coal by hand 
labour.” Sparking at the brushes was, however, his 
bugbear ; but this difficulty, as is well known, has 
already been overcome in many machines on the 
market, whether running at full or less than full load. 

The dual subject raised by the two speakers is one 
which is gradually being brought into greater promi- 
nence among mining engineers and mine owners in 
this country. Portable electric lamps of the primary 
and secondary battery types wil] probably come into 
use in time, but owing to their high price and incon- 
venience of recharging, it is fair to assume that they 
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will not be extensively employed. It appears more 
probable that the electric lighting of mines will be con- 
ducted on similar principles to those adopted in private 
installation work, that is to say, the generating plant 
will be suitably. installed and the lamps placed along 
the roadways, whilst portable lamps will be used where 
the leads have not to be carried. In this connection it 
is interesting to note that the Fife Coal Company have 
announced their intention of introducing the electric 
light in their pits at Leven, the lamps to be placed 15 
yards apart along the roads. 

The application of electricity for pumping and haul- 
ing purposes at St. John’s Colliery, Normanton, in the 
Forest of Dean for pumping, at Llanerch Colliery for 
pumping and hauling, and at Linlithgow for pumping 
_purposes, has shown by actual working results that 
electricity is more economical than compressed air or 
steam plant. Electric coal cutters were “ demon- 
strated ” some three or four years ago, but, beyond this, 
nothing seems to have been heard of these machines. 
We are informed, however, that an English firm has 
supplied electric coal cutters for nearly four years, and 
that the plant is running successfully. At present, 
details regarding these machines are for obvious reasons 
withheld, but practical working data will in the course 
of a few months be forthcoming, when the subject will 
be brought before the notice of the engineering world. 


TRIALS OF A WILLANS-KAPP STEAM 
DYNAMO. 


WE give the result of the economy trial of a Willans- 
Kapp steam dynamo which Messrs. Johnson and 
— have built for the Birmingham General Post 


[COPY. ] 
CONSUMPTION TRIAL.—NO. 982. 


Engine. No. 982. _ For Birmingham P. 0. Barometer 303 
falling. Dy. No. 83. Date August 8th, 1890. Present, Mr. Low. 


Water collected. | 
: 100 Ibs. interval. | Amperes. | Vits. Remarks, 
| | 

| hes. mins, secs., mins. secs. 
| 3 36 15) 450 | 
4520 3 39 34 §3 19 452 Voltmeter, —Ever- 
4620 | 3 43 53|°3 19 | 
4720 3 4 13 3 20 448 | 3 Ammeter Siemens 
4820 | 3 49 3 21 ot 
5020 | 3 56 11/53 185 (2) 443 | 
5120 3 59 3 22 450 | 3 | 
5220 | 4 2 50| 3 16 | 452 | 3 
5420 4 9 31/53 205 (2) 450 
5520 | 4 13 46/°3 15 | 466 | 3 
5720 | 4 19 20\53 17 (2) 452 
| ? 8 
5920 | 4 26 9 395 (2) 438 
6120 | 4 32 49) 8 20 (2) 450 | 
1700 0 56 34 | 

Mean ...| 4472 | 112) Kilowatts 50:2 


Indicated H.P. = 79°7. Electrical H.P. = 67-4. Commercial 
efficiency = 846 per cent. Total water per hour, including escape 
from jet cocks, 1,807 Ibs. 27 Ibs. of steam per E.H.P. hour. 


New Electric Construction Works at Wolver- 
hampton.—The new electrical construction works at 
Bushbury, on the north side of Wolverhampton, will 
be ready for occupation before Christmas, and will give 
employment to some 1,500 hands. The company has 
. sufficient contracts on hand to keep the works in active 
Operation for some time to come. we 


NOTES ON CENTRAL STATION ELECTRIC 


LIGHTING.* 


By CHARLES H. YEAMAN, Assoc. Inst. K.E., Stud. Inst. C.E., 
City Electrical Engineer, Liverpool. 


Ar various times the industrial applications of electricity have 
occupied the attention of this Society; and of these, the most 
taking has without doubt been the calorific or thermal effects of 
the current practically used in the arc and incandescent lamps. 
In March, 1885, a paper was read on “ Electric Lighting from 
Central Stations,” drawing attention to the American and English 
stations then supplying current, and blaming the Electric Light- 
ing Act of 1882 for the tardy development of the heavy electrical 
Pe ga and more especially that of the public supply of elec» 
city. 

Since the date of that paper, the Amendment Act of 1888 has 
been passed, and the first fruits of its lightening of the burdens 
borne by the craft of electrical engineers are to be seen far and 
wide. The difficulties which had previously beset the use of elec- 
tricity in this country had taken the shapes of mad speculation 
and legislative restriction. The lessening of these difficulties has 
removed most of the impediments to the extension of electrical 
works. That this is the case, is proved by the number of central 
stations projected and in use all over the kingdom, in connection 
with schemes which have sprung into being since the passing of 
the 1888 Act. The present position of the industry, technically, 
is one of friendly antagonism between the devotees of some half- 
dozen systems, any one of which would probably, in competent and 
experienced hands, prove successful, and each has certain advan- 
“— and disadvantages compared with its rivals. 

he problem of a commercial supply of electrical energy 
throughout an extended area directed attention to the question of 
the pressure or voltage to be employed. ‘The lamps at present on 
the market do not allow of any very great choice in this respect, 
the lowest pressure for a 16 C.P. incandescent lamp being about 
50 volts, and the highest a little more than double that value. 

There are special types of lamps to be had of somewhat lower 
and higher voltages, but, generally, they do not give satisfaction ; 
and, as standard pressures for the lamp circuits are generally 
adopted, and as the price of the lamp is its chief drawback, any 
great multplication of standards is to be deprecated. The Brush 
Company prefer 60 volts, Sir William Thomson advocates 80, The 
Metropolitan and London Electric Supply Companies and Messrs. 
Crompton usually specify 100, and here in Liverpool 110 volts is 
maintained on the canalisation. The Westinghouse Company, of 
America, have adopted 50 volts for their lamp circuits, and it is 
understood that the Sardinia Street Station of the Metropolitan 
Company, in London, run on this system, has also taken the 
American practice as its basis. . 

For isolated plants, where the dynamo was only, at the most, a 
few dozen yards from the lamps, a simple parallel low tension 
supply satisfied all requirements, and was both economical and 
sufficiently elastic in working to make any elaborate regulating 
arrangements unnecessary. As the distance to which the cur- 
rent had to be transmitted was increased, it was found that either 
the network of mains required to be large, unwieldy and costly ; 
or that the loss in pressure was excessive, and that lamps of 
different voltages were required to compensate for the variations 
in voltage as the distance from the supply increased. On the 
simple tree system of working, it was impossible to keep within 
anything like the limits of the variation permissible by the Board 
of Trade Rules, and the system of feeders and feeding points, as 
proposed by Edison, was used where possible. . On a low-tension 
network properly laid out, aided by feeders, it is commercially 

ssible to work within a radius of a quarter of a mile from the 
station, and carry out all the regulations under law as to the 
maximum pressure and the allowable variation. 

As at this point it might be expected something should be said 
regarding Liverpool electric lighting, the writer would only soothe 
the fears of those who dread shocks, by assuring them that there 


is; in the system at work in this city, no possibility of personal 


danger, and that the danger of fire has been very efficiently 
guarded against. As Messrs. Holmes & Vaudrey, the engineers 
of the company, are members of this society, it is not desirable to 
trench upon anything they might wish to say in the future about 
their own work, and as one can always gain information about the 
Liverpool work by personal enquiry, it is proposed to look further 
afield for stations to be discussed. : 
One of the first difficulties that the supply companies had to 
ple with, was the small encouragement given them to lay 
underground mains, and they were compelled, if they intended to 
supply at all, to overhead, so much were they opposed on 
attempting to b up the public streets. Of course it was quite 
out of the question to run heavy circuits of copper strap or large 
cable aerially, and some method had to be thought of, by which to 
supply customers at great distances, and with a fairly large 
quantity of the commodity called “ Electricity,” which, be it noted 
en passant, requires to be defined, if one is to use it generally. 
Electricity to the - public means energy, to the technologist it 
denotes current, a very different thing. The thing the public 
want, and which they are quite willing to pay for, and handsomely 


* Paper read before the Liverpool Engineering Society, January 


29th, 1890. 
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-too, is electrical energy ; this is not simply current, but the value 
found by multiplying the numeric of the current by that of the 
pressure in case of a current flow in one direction or uni-ward, 
but which is, with alternating or periodic currents, equal to 


fe x fc? cos the square root of the mean rquare of the 
electromotive force, multiplied by the square root of the mean 
square of the current, multiplied by the cosine of the angle of lag 
between the impressed E.M.F. and the resulting current. 

' Since the aerial cables must be kept of moderate size, and it is 
well known that the carrying capacity of a cable is limited toa 
’ certain number of ampéres, or a certain current, quite independent 
. of the preseure under which that current flows, and the energy— 
. that which is desired to be transmitted—is proportional to the pro- 

duct of the two factors, an attempt was made lately, and success- 
fully, to increase the voltage under which the current flows, thus 
decreasing its volume with a given output of energy, and enabling 
a smaller size of cable or weight of copper to carry a supply of 
electrical energy a given distance with a given loss, than would be 
required with the pressure used up till that time. . Regarding the 
loss in transmission, it must be remewbered that the loss is a loss 
of head or pressure, and’ that it is analogous’ to that in a pipe, 
where the friction redaces the available head so many feet per 
hundred yards per rate of flow. The point where the analogy 
fails is "the fact that friction has not a numeric as if it wére a 
physical quantity like mass or specific heat. The question of high 
tension electric supply is very much like the problem solved by 
Mr. Ellington, in his power distribution scheme by high pressure 
water. Since by doubling the pressure we quarter the area of the 
. conductor, or what is‘the same thing, reduce its weight per unit 
length to one-fourth, it will beseen that with a given loss per cent., 
the weight of copper required to transmit a givem quantity of 
energy, a given length is inversely as the square of the volts 
employed. That this is so may be easily seen, if it be kept in 
mind that the loss in distribution is proportional to the current 
density in the conductor. Let c represent the current and £ the 
voltage at which that current is to be distributed, then c x £ 
represents the total energy; and, if x be the resistance of the 
ose wey the loss will be c’ & watts; therefore, the percentage 
loss will be 


CR 
1 


If c & watts be distributed at double the first pressure, or 2 #; the 
current will be reduced tos ; and, if : the loss is to remain at its 


previous value, c? x must now be ({)? 4 R, and the percentage loss 
becomes 

(£)? 4R 

CX E 


the weight of copper required has been reduced to one-fourth, 
with the same loss. ‘Therefore, with overhead eonductors, two 
things are gained by using high tension. (1.) A lighter conduc- 
tor to transmit a given quantity of energy ; and, (2.) A smaller 
per cent. loss with given density of current. 

As has already been pointed out, high pressure cannot. exist 
across the terminals of a lamp, and therefore some appliance, called 
a transformer, secondary generator, or converter, must be inserted 
to deliver the energy of the high tension electric supply to the lamp 
at the voltage for which it is intended. The general theoretical 
law of these transformers may be thus expressed :— 


x 100; 


lut e = Primary u.t. . E.M.F. in volts. 
c= » Current in ampéres, 
E = Secondary t.tT., E.M.F. in volts. 

Current in awpéres. 


C= ” 


then ec = Ec, or the energy of the two sides of the apparatus 
should numerivally equate. ‘This it never does, but the cfliiciency or 


energy ant ( x 100, may at full load be 95. 
energy put exe 

In Mr. Vaudrey’s paper, read before this Socicty in 1887, the 
question of electrical energy and its factors is fully dealt with. 

The relative values of the two factors, the product of which, 
multiplied by time, gives the work done, may be varied as desired, 
and herein lies the beauty of all transforming systems. The 
primary circuit may be common to several transformers, and yet 
the secondary circuits may give any voltage; and any current 
desired ; in fact, they may even work at a greater power than the 
primary circuit possesses. : 

‘The power of an electric circuit is expressed in watts, and the 
watts = energy expressed mechanically, orc x £. ‘The work = 
cx time, 

The principal disadvantages of transforming systems are— 

Low percentage duty. 
cx Fx time 


Per cent. Cuty = x 100 
(2.) Low percentage efficiency at low er, i¢., when not u 
to full ad. 4 


cent. efficiency = 


Walls put in 


c xeE 
x 100 
xe 


x 


or = 


(8) The high tension i o life. 


is by excessive 


ure. There is thé greater tendency to leakage to: earth, and 
its attendant difficulties and dangers which are clearly; fore- 
shadowed in the Board of Trade regulations. .§ = 
(4.) There is the dependance of a sub-district or area of lighting 
on a single piece of apparatus, aud the insertion of ahother chance 
of failure between the dynanio and'the lamps. , 
The transformers may be of various kinds. 


A. Continuous current transformers., . 
B. Alternating current transformers. - 
1. Storage or battery transformers... , 
2. Non-storage or magnetic transformers. 


These latter may again be divided into— 
rf a Moving or dynamotors. 
b Fixed or molecular. 


All of the 1 class are at present A. All of the B class are’ at 
present b, those of a type have not found much favour, and are 
used principally in conjunction with those of class 1: they are 
therefore continuous. 

The alternating current molecular transformer has by far the 
most extended application at the present time, and if the balance 
sheets, of the stations under that system will bear perusal, it bids 
fair to hold its own with all the other systems combined. 

To obtain the advantage of high pressure, transformers may be 
coupled in two ways like other electrical apparatus :— 

C. In series, like arc lamps, constant current system ; 

D. In parallel, like glow lamps, constant potential system. 

Alternating molecular transformers. are usually coupled. D 
system and battery or chemical transformers in the C system. 
This is based upon reasons of simplicity rather than anything 
else, as it is a simple matter to obtain a constant current con- 
tinuous, but hardly possible alternating, and because the effect of 
induction does not militate against a single wire carrying a con- 
tinuous current, but a single wire through which an alternating 
current was flowing, would render telegraphy and telephony almost 
impossible for some distance around. 

The cost-of the generators in the two transformer systems is 
about the same, and any possible difference in this item will have 
but a very small effect on the total cost, of which it becomes a 
very small factor. The low, pressure of the ordinary parallel 
system, the perfect protection from excessive current obtained by 

- the safety devices in use, and the continuous character of its 
current, render it practically inert so far as its effect upon 
existing property is concerned. That the alternating system, 
with its strong inductive influence, will occasionally cause trouble 
to pla telegraph and especially telephone lines, seems inevi- 
table. 


The chief advantage with the battery transformer system is, 
that it is possible to spread the work of the engines over as long 
a period, within the 24 hours, as may be found convenient, so as at 
all times to work the engines at full power. When, on the other 
hand, the supply is taken direct from the machines, the engines 
must, at each moment, develop whatever power may be then 
under demand. It is well known that, with modern compound or 
triple-expansion engines, such as could be most advantageously 
used for central station work, the coal consumption rises very 
rapidly per indicated horse-power, as the output is diminished. 
This becomes a most serious consideration, when the maximum 
demand bears an undue relation to the mean. In many cases the 
maximum demand is five or six times the mean daily average, and 
lasts only half an hour or so. 

Methods adopted in central station lighting :— 

1. Series system with battery transformers. Example : Chelsea. 
. Series-parallel system. Example: Hastings. 

. Three wire system. Example: St. James’s and Pall Mall, 

London. 

. Parallel system with batteries. Example: Kensington Court. 
. Alternating transformer system. Examples: West Brompton 

—Lowrie Hall system. Glasgow—Ferranti system. Bourn- 

mouth—Mordey system. 


wh 


1.—Serizs System with Barrery TRANSFORMERS. 
Example : Chelsea. 


Following the order of the list’ of stations, Chelsea, with its 
stations for generating and distributing on the “ King” system, 
first demands attention. The whole of the regulating and supply 
mechanism is automatic, the changing of the various battery 
stations in series alone being dependent on human energy and 

' foresight, the system is extremely simple to work, but very com- 
plicated in erection, and it is doubtful if such a mass of inte:- 
locked automatic appliances is desirable, or if its life will be what 
is fondly hoped for. The system is an elaboration.of the Beeman, 
‘Taylor and King station, which was laid down in Colchester in 
1884, and of which a full account is contained in Mr. Fleming’s 
paper of March, 1885, so that the description need not be repeated. 
The present plant, generating and distributing, and method of 
working, has been made public in a very. por: An and valuable 
paper, read by Major-General Webber, sos the Newcastle-on- 
‘Tyne meeting of the British Association, in September of last 

* year, and as nothing in the space available here could du justice 
to the subject, the writer begs to refer those interested tu that 
paper. 

System. 
Exawple: Hastings. « 

+. The-use of transformers in 4 high tension circuit is to allow of 

flexibility and remove any restrictions to supply that otherwise 
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would bé imposed on the consumer. Hastings is an éxample of:a 
high tension system without transformers, which bas been working 
most successfully since 1881, and is now supplyibg over 1,000 
incandescent lamps of 8 C.P. and 30 volts, the lamps being grouped 
in parallels of 16. This station, prior to the introduction of trans- 
. formers, constituted the most successful instance of long.distance 
distribution, not merely in this country, but anywhere. Brighton 
. started also as a series-parallel supply, but has lately been altered 
to Lowrie Hall alternators. ._The principal feature which strikes 
one at Hastings is the extreme simplicity of the generating plant. 
The motive power consists of two 40 H.P. Robey engines and 
boilers, the engines being belted on to a counter-shaft rather below 
the level of the dynamo platform, and from which the five 
“Brush ” constant current dynamos are driven by endless belts. 
These machines give 2,000 volts and 10 awpéres. One is reserved 
as a standby, one is used for the arc lamps on the parade, the 30 
arcs of 2,000 C.P. loading the machine fairly well up. The glow 
lamps are used in hotels and private residences, and these 
machines are run on the same number of separate circnits. The 
current flowing. is proportional to that required by each lamp, 
multiplied by the number of lamps in parallel, and the pressure ‘is 
equal to that required by one lamp, multiplied -by the number of 
groups inseries. 4 


C = Current fur one lawp. F=EN. . 
BE=2 EME. 5 = CN, 
N = Number of lamps in parallel. ~ = Total E.M:F. 


M= ” 


- The principal objection to a constant current supply is‘the fact 
that individual lamps of a group are dependent on their neigh- 
bours of the group, and no economy results unless the group of 

' 16 lamps are turned off. 

' ‘There are in Hastings underground circuits aggregating 20 miles 

_ of single wire, ,’; strand, double G.P. and braided, drawn into 

_4-inch cast-iron pipes, with test boxes every 100 yatds. The 
terminal pressure of the dynamo is regulated by a Brush carbon 
regulator, which maintains the current constant at 10 ampéres, 

- aud in the supply circuit is placed an Ayrton and Perry ammeter. 


“groups in series. + E = Total current. 


’ The general method is to make a fixed charge per annum, which > 


is settled by agreement. 
The machines at Hastings are simple arc lighters, and give a 
current of ‘10 ampéres suitable for arc lamps; they are used for 
"incandescent lighting by grouping a number of incandescent 
lamps in parallel, so that they absorb the 10 ampéres, and these 
* groups are then treated as single arcs might be by being placed in 
series, i.c., one after the other. - ’ 


3. THREE-WIRE SysTEM. :PARALLEL SERIES. 
Example : St. James and Pall Mall, London. 


The three-wire system is one attempting to do away with the 
inter-dependence of the individual iamps, and’ does not involve 
transformers, while it retains to a great extent the advantages of 
high pressure. In this system the number of lamps in series is 
reduced to two, and the groups in parallel are increased. Edison 
in America, and Hopkinson in England, have improved and per- 
fected the system, allowing each lamp lighted-to be quite unin- 
fluenced by the number of lamps alight elsewhere on the circuit. 
The practice is now to run two dynamos of equal output—and 
voltage in series—and -between the positive (+) of one and the 
negative (—) of the other, to string the incandescents in series of 
two. By this means the pressure is double that of the’ simple 
parallel system, and the weight of copper required is only one- 
fourth that of 4 two-wire network., As, however, the lamps are 
two in series, turning out.one lamp would also extinguish its 
fellow. To avoid thisa neutral.wire or equaliser is run from the 
. juaction of the two dynamos to the middle connection of the groups 

of lamps, thus rendering each lamp independent. 

The finest example of this niethod of workiug is the new station 
of the Pall Mall and-St. James’s Company in Mason Yard, Duke 
Street, St.' James, London. .The boiler room and dynamo room 
have been dug out underneath the yard, and a three story fire- 
proof building of white:brick is car:ied on iron girders and pillars 
in the centre. The station “is: laid out for a total capacity of 
. 20,000 16-C.P. lamps. : Six Davey-Paxman boilers supply, steam 

to 10 Willans central valve engines, capable of developing 210 
 -H.P. at 350 revolutions, and two smaller ones capable of develop- 
ing 80 H.P. The engines are mounted:on combination bed-plates, 
upon the other halves of which the field magnets and bearings of 
the dynamos are supported, the armatures being coupled direct to 
the engine shafts. The field magnets of the,dynamos are vertical, 
with poles downwards, and supported by brass bra:kets from the 
- béed-plates. Regulation is effected by inserting resistance into the 
magnet circuits, which are shunts on the main. . The generating 
sets are arranged in two rows-of six each, one on either side.of a 
central gangway towards which all the ,commutators of the 
dynamos are directed. The connections from the dynamos, pass 
through suitable regulating and safety appliances before reaching 
the from whence the three-wire feeding network. is 


The underground system is an air insulated culvert, and the 
largest main consists of eight strips of copper 2 inches wide by 
0-1 inch thick, forming the (+) and (—) leads, while the neutral 
wire is furmed of four strips the same size. The strips are sup- 
ported by. porcelain insulators, and spaced by: means of porcelain 
jockeys, the whole being carried in a cast-iron culvert. This dis- 
tributing system consists of a complete ring, fed by heavy feeders, 


and with radial distributors running out beyond the ring. - From . 


each feeding point, pilot wires run back to the station, so that the 


. pressure at each point cau be ascertained. The pressure on the 


very high proportion borne by the mean to the maximum demand.. 


rivg main is kept constant at 107 volts, and houses connected to 


this main are — with 106 volt lamps.. Three load diagrams . 


taken towards end, of December, 1889, give evidence. of the 


4. System BATrERiEs. 
Example: Kensington Court. 


This station, laid down by Messrs. Crompton, was the first 


, station in. London under the Electric Lighting Act, and 


has been extremely successful. At present there are two 


- boilers by Marshall, 15 feet long by 4 feet diameter supply- 
_ing steam to three coupled Willans engines and Crompton 


dynamos, one capable of lighting 1,600 16-C.P. lamps, and the two 
smaller 500 lamps, each of 50 watts. ‘I'he speed of the dynamos 
is 370 to 400 revolutions per minute, and the consumption of coal 


. 25 lbs. E.H/P. per hour. . The load in the station at the end of last 


year was 1,500 lamps, many of these being 8 C.P., the favourite 


‘ size on the Kensington Court estate, which is supplied at its limits 
: as far as 950 yards from the generating station. ‘The mains con- 


sist of bare copper conductor, laid in a brickwork and cemented 
culvert having a concrete bottom, and running under the footway. 
The culvert is 18 inches x 5 inches deep, and is divided into two 
channels by a mid-feather of brickwork in cement, and the whole 
is covered with flagstones. In the longitudinal channels thus 


. formed, the copper conductors are strained over porcelain insula- 


tors, standing on short iron uprights fixed to the bottom of, the 
channel, and the straining is effected by brass shackles, insulated 
by glass supports. The insulation-thus obtained has been very 


. perfect, and no trouble has resulted so far from moisture.: A 


secondary battery of “‘ Howell’s” type is used to supply current 
when the machines are not running, and to aid the dynamos 
during the excessive discharge, for a short period each evening. . 


5. Toe ALTERNATING ‘TRANSFORMER System. 
Examples : West Brompton, Glasgow and Bournemouth. 


The model station on the alternating system is certainly that of 
the House-to-House Company, Limited, who, basing their designs 
ou what had been done at Brighton, Hastings, and Eastbourne, 
have overcome some of the difficulties of a commercial supply with 
a periodic current. Their station at West Brompton, situate as 
some say between the “quick and the dead,” lies between the 
Metropolitan District Railway and the London and -Westminster 


. Cemetery, with a frontage to the Richmond Road. The com- 


pleted station will contain 12 sets of plant each, capable of 
supplying 4,000 16-C.P. lamps, the engine and boiler room, offices, 
workshops, testing rooms, engine and drawing offices, taking up a 
plot of land, 470 feet x 60 feet. Three of the sets of plant are 


. down ; and although ‘powers were only obtained in ‘October last, 


nearly eight miles of underground mains have been laid, and 
current is supplied to 7,000 incandescent lamps, increasing by 500 
per week on its circuits, and it is running permanently and supply- 
ing these by meter. Fowler’s horizontal coupled compound engine, 
of 200 H.P. 30-inch stroke, 88 revolutions per minute, drives by 
seven cotton ropes, 14 inch diameter, from a 14 foot flywheel, a 
Lowrie-Parker dynamo, with fixed armature and rotating. field 
magnets, capable of maintaining an output of 100 units: at a speed 
of 350 revolutions per minute. The E.M.F. is 2,000 .virtual volts, 
and the periodicity 83. The revolving field magnets are supplied 
with magnetising current by an exciter driven by fvur, }-ingh 
ropes from the shaft of the alternator. This is a series wound 
Elwell-Parker continuous current machine giving 8 ampéres, All 
wires are brought underground to the testing room, and are brought 
up at the back of the switchboard, so that iv is impossible to touch 
the high tension connections. .. The switchboard is constructed jn 
chinaware mounced on ebonite, and connection, between the 
dynamos and mains is made by insertion of the connecting block 
with four;brass pegs. Any circuit can be connected toany dynamo, 


- and it is impossible to short circuit a machine, by reason of the 
. distance of the brass pegs, ' 


The regulation of the dynamo is effected to; within 1 per cent. 
by means of the Lowrie-Hall. regulator, which utilises the thermal 
effects of the current as a means of maintaining a constant E.M,F. 
across-the terminals of the alternator, A thin wire attached at 
its extremities and weighted at the centre, is connected across one 


. coil of the armature of the alternator, and by its sag allows a rock- 


ing arm to make contact with one or other pf two tables connected 
to the two coils of the variable resistance fixed above the wire 
chamber. The liquid resistance is in shunt with the field magnets 
of the exciting dynamo, and by weakening or strengthening its 


. field varies the magnetising current to the alternator, and, there- 


fore, the pressure across its terminals. This current at 2,000 
virtual volts is distributed underground by means of: lead-covered 


_eables drawn into gas pipes,.3, 4, and 5 inches diameter, with joint 


boxes at suitable intervals., 
.The mainsare of s' 


jal make, being Fowler-Waring cables, manu- 


m’s, and Waring’s patents. ‘I'he insulation 


| 
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is the’ highest yet made for cables, being stated as over 3,000 meg- 
ohms per mile. The insulation consists of fine braidings saturated 
with a patent solution, and the cable is then lead covered, and 
has a coating of hemp over all. The cables are made in five 
standard sizes to supply 2,000, 1,500, 1,000, 500 and 250 10-C.P. 
lamps ata distanceof 1 mile. The largest cable of this make in use 
is 33. These cables are not exclusively used by the House-to-House 
Company, but have been found the most satisfactory up to the 
present. It is somewhat curious that lead covered conductors 
should be found so satisfactory for use, with alternating currente, 
in this country, as there is a great tendency for a spark to break 
down the dielectric on account of the induced currents in the 
lead, and in America elaborate apparatus is inserted to do away 
with this ten . The cables were also used to carry the 
10,000 volts that Mr. Ferranti p’ to use to convey the elec- 
trical energy from Deptford to London, and certainly these have 
been the only cables which have withstood the voltage employed 
by the Lesion Electric Supply Corporation for any time, and, 
though they subsequently y en faults, the tension was 
phenomenal, and no research has up to the present demonstrated 
what goes on when an abnormal ure is employed. 

Before reaching the switchboard the current has to pass 
through a high tension fuse consisting of a long length of fine 
copper wire. The steam supply to the engines is maintained by 
six Babcock-Wileox water-tube boilers, capable of evaporating 
5,500 Ibs. of water per hour, and requiring not more than 1 Ib. of 
best Welsh coal per 10} Ibs. of water evaporated. Working pres- 
sure, 150 Ibs. per square inch. é 

The secondary generators or converters, are coupled in parallel 
on the high tension circuit, and reduce the pressure from 2,000 
virtual volts in the primary, to 100 virtual volts on the cecondary, 


with a corresponding increase in the ampérage. The Lowrie-Hall: 


transformer is one of the “core ” class, that is, it has two sets of 
coils and only one core. It is built up of thin iron plates, each 
plate being ely insulated from the rest to prevent eddy 
currents. On each of the individual cores a primary and second- 
ary coil is wound, part of the core projecting beyond the coils at 
both ends. The coils are then placed side by side, and the plates 
of the projecting cores are turned over alternately, each pair of 
plates forms a clored magnetic circuit insulated from the rest, 
and the two individual cores forms one endless magnetic circuit. 
One of the principal points in a system of public supply is that 
of measurement of the quantity of electricity supplied, and this is 
an especially difficult problem with alternate or periodic currents. 
Messrs. Lowrie, Hall and Kollé, have succeeded in utilising the 
principle of Edison’s chemical meter for this p , by inserting 
into the lamp circuit an electrolytic vessel, and cell «f constant 
electromotive force, which will therefore add its difference of 
potential to one phase, and subtract it from the reversed one, 
thereby creating a difference in the total quantity that has parsed 
round the circuit a ge A and negatively. The equivalent 
therefore is obtained of a continuous current of an amount pro- 
portional to the number of lamps that are on the circuit, and the 
quantity of metal lost by one = and gained by the other 
ee the total number of p hours or Board of Trade 
ts. 


Giascow 


Two other systems of high tension alternate current distribution 
deserve notice as being like the Lowrie-Hall, complete in them- 
selves from generation to dissipation. These are the Ferranti and 
the Mordey. Glasgow is favoured by having an overhead network 
of conductors working at 2,400 virtual volts, and as the station 


- worked by Mavor and Coulson is a typical one, it is interesting to 


—. it with the others. 

e station was laid down on ground os by Messrs. Muir, 
Mavor and Coulson, Limited, in Little milton Street. The 
engines, boilers, and dynamo are on the ground floor, which has an 
area of about 1,400 rquare feet, and the plant at present at work 


' is capable of supplying 1,750 16-C.P. incandescent lamps. By the 


end of this year it is expected another engine and dynamo will be 
in working order, doubling the power of production. A loco. type 
steel boiler supplies them at a pressure of 100 Ibs. to the equare 
inch, to which feed water is supplied by a Worthington steam 
pump capable of delivering 2,000 gallons per hour at a slow speed, 
a self-starting injector capable of feeding two boilers, and a Berry- 
man feed heater. 

The motive power consists of a compound non-condensing 
horizontal tandem engine of the Putnam type, with tappet and 
cam valves, with cylinders 14 and 22 in. diameter, by 42 

eel being 14 feet in diameter. ives by ro 
gearing a Ferranti alternator 4 feet in: diameter, at 480 
revolutions per minute, weighing in all 7 tons, and carrying its 
own exciter on the armature shaft. The exciter, which is shunt 
wound, supplies 30 ampéres at 95 volts to the field circuit of the 
alternator. Special arrangements have been made for continuous 
running, in order to maintain a constant supply day and night. 
A reservoir of: oil with level gauge glass is erected above the 


machine and supplies a constant ser to the bearings, the oil | 


ing then to a reservoir from which it is pumped back again. 
switchboard is a double pole one with: of i 
over the distributors on to the Sietnenps alternator which has an 
output of 250 ampéres, at 50 virtual volts, and is on Kennedy’s 
raised to 2,400 virtual volts by means of a large station 
transformer (which plan has lately | ioe suggested for ‘ord 


as being safer than having 10,000 volts on the dynamos). The 
small linder compound 


ternator is driven from an inverted cy 


engine of. 50 H.P. by rope, and is used for the supply during the 
small hours of the morning. The periodicity of the Ferranti 
current is 67. The facility with which the field magnets can be 
separated and the armature exposed for examination is a great 
practical advantage. On the switchboard are fixed two ampére 
gauges, and an electrostatic voltmeter of Sir Wm. Thomeon’s design, 
the gauges being in the’ high tension circuits, and the voltmeter 
being across the terminals of the alternator which is coupled to 
the supply circuits by means of six fuse boxes also mounted on the 
switch , one for each cable of each circuit and three double 


. pole switches. The fuses are made up of lengths of fine copper 


wire about one foot long, and are fixed in vulcanite supports at 
each end of an earthenware box, which is made with internal 
ridges so as to cause the fuse to blow at a number of places at 
once. These boxes are ordinarily covered by an earthenware lid. 
From the double pole switches the six cables pass out of the 
station on porcelain insulators to the circuits. 

Of the six overhead circuits, one supplies the Municipal Build- 
ings, and the others radiate out west, north, and eastwards. In 
the Municipal Buildings 1,100 lamps are in use, and the current 
is supplied by meter, that of the Aron pattern, being fixed on the 
circuit to the six transformers coupled to the various lamp circuits 
inside the building. Generally, however, the Schallenberger 
meter is used, and is giving satisfaction, probably superseding the 
Aron, as its accuracy is greater. It consists of a circular iron 
disc placed on a vertical arbor attached to connecting mechanism, 
and also carrying a fan to introduce resistance to movement by air 
friction. The iron disc rotates very freely. Two diameters of this 
disc are chosen inclined to each other at 45°. A coil of copper 
ribbon fixed to the case is coiled round each of these diameters ; 
one of these coils is connected with one of the wires going to the 
lamps, and the other is closed on itself, and the latter has there- 
fore induced currents circulating in it attaining a maximum a 
quarter of a period later than the main current, that is when the 
main current is at zero. Thus we have a continuous rotation of 
the iron disc when an alternating current is flowing in the main 
coil. It isa very convenient type of meter for alternate currents, 
the only objection being that its indications vary with the speed 
of reversals of the alternating current : our best governors are not 
perfect, and our most reliable suppliers of electricity would be 
tempted to alter its indications by increasing the speed of the 
engines a little. 

The Aron meter consists of an ordinary clock with a coil of 
wire for the bob of the pendulum, and below this is fixed a coil of 
wire, carrying the current going to the lamps. The effect of the 
current is to diminish the influence of gravity on the pendulum, 
and thus cause the clock to lose time. The loss of time as com- 
pared with a good uninfluenced clock shows the number of units of 
electricity which has passed through the instrument. The fact 
that the clocks require to be wound up militates greatly against 
the general adoption of this meter, and there are several minor 
objections to it. The Ferranti converters uced in Glasgow are of 
the shell type, with two cores and one coil, and seem to be equally 
efficient with the Lowrie-Hall. It will be clear that the exact 
disposition of the coils and core is immaterial so long as the rela- 
tive position is maintained: that is, a primary electric inducing 
circuit linked to a secondary induced circuit by means of a mag- 
netic circuit closed through the primary and the secondary. 

The system in use at Bournemouth, and Jately laid down at 
Bournevalley, 2} miles from the town, is that largely brought out 
by Mr. Mordey. It is generally accepted that transformers, though 
economical in that the generating station may be a long distance 
away from the consumers, do not do away with the necessity for a 
low tension distributing net-work ; and that therefore the system 
is worked on the principle of one Jargé generating station, and 
several scattered distri ibuting stations, having large transformers 
supplying within a radius of something like 200 to 300 yards ; and 

Mr. Ferranti and Messrs. Lowrie and. Hall know this. Mr. 
Mordey, on the other hand, prefers to allow a transformer to be 
placed in each consumer’s premises, and his system is designed to 
admit of the greatest flexibility in this respect. 

The Bournemouth station is built on a very large plot of land, 
acquired by the Brush Company, conveniently situated as to supply 
of fuel and water, and quite free from the objection to the site of 
former electric works, in so far as there are no risks of causing in- 
convenience or annoyance from vibration or other trouble to resi- 
dents. The company have erected a building covering 3,200 square 
feet, and divided into two by a partition wall forming the boiler 
and engine rooms. The boilers are made by the Babcock-Wilcox 
Company, and are of 150 H.P. each. The motive power is fur- 
nished by two inverted cylinder compound engines, designed by 
Raworth, the engineer to the Brush Electrical Engineering Com- 
pany, of 75 H.P. each. The dynamos are Mordey alternators, 
each capable of supplying the primary circuit of converters, light- 
ing in all 2,000 lamps. The exciter is a Victoria machine, driven 


. by friction goer by a smaller engine of the same type as those 
i 


driving the high tension dynamos. The speciality of the station 
is the splendid appliances for switching, and the care which has been 


- dev to minor details, such as fixing a jockey pulley to tighten 


the endless rope driving. 

There seems to be a general desire for uniformity expressed in 
central station work, as low tension machines are now nearly 
always driven direct by Willans engines, or re direct- 

ynamo may 


’ acting es of a like type, so that a medium speed 
_ be coupled to the engine shaft. 


It is usual in present practice to keep the pressure constant, not 
at the station, but at some about the centre of the supply 
network ; and in this a volt indicator is quite as useful 
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in regular work as a voltmeter. It is scarcely necessary to 
explain that by the term indicator is meant an apparatus which 
will show whether the volts are or are not at their normal value, 
and, if not, in which direction they are at fault.. Such an instru- 
ment has only to be calibrated for one particular value, and 
ought for that reason alone to be much ch r than a meter. 
Moreover, as it is only intended to be at one current 
, there is no objection to the employment of soft iron. 

Probably some use might be found for an alternating current 
volt indicator. The principle of alternating current deflection 
to which Prof. Fleming in this country, and Prof. Elihu 
Thomson in America, have devoted attention, would obviously 
lend itself to this end. The writer is not aware of any applica- 
tion having yet been made of this principle to-any instrument for 


electric ligt ting work. 

The problem of electric lighting from central stations is com- 
paratively easy, if plant can put down near the centre of the 
area to be supplied, with the right of way, and powers granted by 
a provisional order. 

. When permission can be obtained to lay cables underground, a 
three-wire system at 220 volts, or continuous current transformer 
system at 500 volts, has much to recommend it in comparison with 
the alternating current. Much has been said on the subject of 
the cost of copper ; and the habit of basing estimates of the cost 
of a network on the price of copper is one to be avoided, having 
he on cuerpo conclusions much too favourable to systems using 
ere can be no doubt that there is a possibility of the high 
tension circuit making contact with the low tension circuit 
winding in an alternating transformer, and since the former is 
always joined to the 7 ly leads of the network, there is a con- 
stant loss due to want o' heres between the primary E.M.F., and 
the back induction of that coil. With low tension working the 
highest efficiency occurs during the minimum load, that is for the 
greater part of the twenty-four hours ; while with the high tension, 
alternating current, the highest efficiency is at full load, and for 
the greater part of the day the loss is very high—higher than the 
loss in the low tension system when working at maximum load. 

To sum up; on examining all sides of the question, the rival 
merits of the various systems seem very evenly balanced ; each 
method of distribution is showing itself, wnder given cirewmstances, 
to be a sound and practical eos to adopt; each method has its 
own special advantages and disadvantages, and time alone can 
show which of the many proposed is fittest to survive upon the 
largest scale; or whether they are all doomed to fall before a 
system combining the merits and avoiding the demerits of all 


LONDON COUNTY COUNCIL. 


Ar the weekly meeting, held at Spring Gardens, the Chairman of 
the Highways Committee submitted the following report :— 

The Electric Lighting Acts impose on the pombe the duty of 
testing meters for electric energy supplied for any purposes. In 
order to perform this duty properly, we are advised that the 
meters should be tested ty means of a current the same in 
quality, character and periodicity as that for which the meters are 
used. is trie lighting the council should 
ty) power to require any electric lighting company to suppl 
energy to the testing station now being established, 
others which may be hereafter established, where such testin; 
station is beyond the limits of the company’s area of supply, su 
energy to be used only for the purposes of testing. They, there- 
fore, recommend that the Parliamentary Committee be instructed 
to insert in the Council’s General Powers Bill of next session a 
clause giving the council power to require any electric lighting 
company to supply electrical energy to the council’s electric test- 
ing stations, even if the station for which the supply is required 
be beyond the limits of the company’s area of supply, and autho- 
rising such company, subject to the usual notices, to break u 
streets for the purpose of laying the mains necessary to afford suc 
supply to the testing station. 

The Electric Supply Corporation. has served two notices, one 
(registered No. 128), dated October 30th, 1890 (1 plan), of inten- 
tion to lay mains in West Strand (part of), Charing Cross (part 
of), Northumberland Avenue (part of), and the other (registered 

_ No. 129), dated November 3rd, 1890 (1 plan), of intention to lay 
mains in the Strand (part of), and Bedford Street (part of). The 
proposed interference with so busy a thoroughfare as the Strand 
1s to be deprecated ; but the company had statutory power to lay 
its mains there, and although it endeavoured by negotiation 
to adopt a route for these mains in the area of supply of an 
adjoining company, so as to avoid to some extent the interference 
with the Strand, it has been unsuccessful. In these circum- 
stances, rm A were of opinion that the council would not be justi- 
fied in withholding its consent to the works referred to in the 
notices, and recommend that the sanction of the council be given 
to the works referred to in the two notices (registered Nos. 128 
and 129), of the Electricity Supply Co: tion, dated October 
80th and November 3rd, 1890, ively, upon condition that 


two days’ notice be given to the council’s engineer before any of 
the works are commenced ; that the concrete floor of the road- 
boxes be made 9 inches thick; that the York stone at the top be 
4 inches thick ; that the longitudinal girders in all the 


boxes be 


laid on 3-inch stone templates the fuli thickness of the brickwork ; 
that the work when commenced shall be continued by day and 
night shifts, and be carried on so that the traffic shall not be inter- 
fered with more than is absolutely necessary ; and that the work 
shall be completed within the shortest time possible. 

They had considered a notice (registered No. 130), of the West- 
minster Electric Supply Corporation, of intention to lay mains in 
Chesterfield Gardens (1 plan). There appears to be no objection 
to the proposed works, and recommend that the sanction of 
the council be given to the works referred to in the notice (regis- 
tered No. 130), of the Westminster Electric Supply Corporation, 
dated 6th November, 1890, upon condition that the company do 

ive two days’ notice to the council’s engineer before commencing 

e work ; that the mains be laid under the footways wherever it 
is found practicable to do so; and that the covers of the boxes to 
be used shall consist of iron frames filled in with materials to suit 
the paving. 

A notice (Regi No. 181), dated 6th November, 1890, has 
been received from the Metropolitan Electric Supply Company, of 
intention to lay mains in Exeter Street, Strand (1 plan). The 
proposed works are of the same character as those of this company 
previously sanctioned by the council, and recommend that the 
sanction of the council be given to the works referred to in the 
notice (Registered No. 131) dated 6th November, 1890, of the 
Metropolitan Electric Supply Company, upon condition that the 
company do give two days’ notice to the council’s engineer before 
commencing the works; that the mains be inclosed in 5-inch iron 
pipe, and be laid under the footways wherever it is found practi- 
cable to do so; that the covers of the boxes to be used shall con- 
sist of iron frames filled in with material to suit the paving ; and 
that the works generally shall be of the description approved by 
the council on 1st October, 1889. 

They had considered a notice, dated November 11th, 1890 (Regis- 
tered No. 132), from the Kensington and Knightsbridge Electric 
Lighting Company, of a proposed extension in Church Street (1 
plan), and a further notice (Registered No. 133) from the same 
company, dated November 12th, 1890, of a proposed extension in 
Hyde Park Gate. The works referred to in these notices are of 
the ordinary character and it was recommended that the sanction 
of the council be given to the works referred to in the two notices 
(Registered Nos. 132 and 133) of the Kensington and Knights- 
bridge Electric Lighting Company, dated November 11th and 
November 12th, 1890, respectively. 

They had considered an application from the National Tele- 
phone Company for permission to lay two lead-covered cables 
along the entire length of the council’s subways between the 
Mansion House and Westminster Bridge. We are advised that 
these are subways to which the Metropolitan Subways Act, 1868, 
applies, and that the council has no power to charge rent for the 
use of them, but can only make a charge for supervision. There 
appears to be no objection to these cables being laid in the sub- 
way; and therefore recommend that the National Telephone 
Company be allowed to lay two lead-covered cables in the sub- 
ways between the Mansion House and Westminster Bridge, upon 
condition that the cables referred to be laid in such position as 
the council’s engineer may direct, and that the work of layi 
them be carried out to his satisfaction; that all damage which 
may be done to the subway in the execution of the work be made 
good by, and at the expense of the company; and further that 
the company do undertake to pay such charges, in respect of 
supervision of all its cables now or hereafter to be placed in the 
pa bene as may be agreed upon between the council and the 
company at a future time. 


ELECTRICAL BEHAVIOUR OF 
CERTAIN AMALGAMS. 


THE 


A RECENT issue of the Zeitschrift fiir Physikalisches 
Chemie contains an interesting account of an investiga- 
tion into the magnitude of the polarisation given by 
various amalgams in a solution of the corresponding 
chloride against zinc amalgam. The author is Mons. 
Le Blane. 

The apparatus employed in this investigation was of 
an extremely ingenious character ; a prominent feature 
in it was a large tuning fork, which was so adjusted 
that its vibrations allowed the electromotive force of 
polarisation to be measured while the primary current 
was, practically, flowing constantly. 

A means of estimating the relative stability of the 
various amalgams was afforded by the rate of fall of the 
degree of polarisation after the primary current was 
interrupted. 

Le Blanc found that amongst the amalgams of the 
metals of the alkalies and alkaline earths, those of 
lithium and magnesium are the least stable. 

A current of electricity from a battery of eight 
Leclanché cells was passed for about ten minutes in 
the case of a number of amalgams; with nearly all of 


* 
others. 
| 
iy 
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them there was but a very slight disengagement of 
gas. With the amalgams of magnesium and lithium, 
however, there was a comparatively active evolution of 


gas. 

It was found by Le Blanc that when a mixture of 
solutions of zinc chloride and hydrochloric acid were 
dealt with, a quantity of zinc amalgam was deposited 
at the negative pole; this, he considers, indicates that 
atomic hydrogen displaces the metal zinc in its salts. 

A new light is thrown upon the vexed question of 
ammonium and alkyl ammonium amalgams. Most of 
the text-books question the existence of ammonium 
amalgam. Let us takean instance and quote from a very 
well-known book. “When a solution of ammonium 
chloride is poured over sodium amalgam a soft slimy 
mass is formed, which swells up to many times the 
original bulk of the sodium amalgam. This curious 
substance has been termed an ammonium-amalgam, on 
the assumption that it was a combination of the radicle 
N H, with mercury. In reality, however, it is nothing 
but a mercurial froth inflated with a mixture of am- 
monia and hydrogen.” 

Ammonium-amalgam was discovered ‘almost simul- 
taneously by Berzelius and Pontin (vide Gilbert’s 
Annalen der Physik und Chemie, vol. vi., p. 260) and 
by Seebeck (vide Gehlen, Alig. Journ. Chemie, vol. v., 
p. 482). It can be readily obtained when a current 
from a galvanic battery is passed through aqueous 
ammonia or through an aqueous solution of an ammo- 
nium salt containing metallic mercury placed in con- 
nection with the negative pole. The same substance 
is formed when a globule of mercury is placed on a 
piece of moistened sal-ammoniac and connected with 
the negative side of a voltaic battery of very moderate 
power, the circuit being completed through a platinum 
plate upon which the sal-ammoniac rests ; decomposi 
tion of the latter rapidly ensues, and ammonium 
amalgam is formed. Sir Humphrey Davy described it 
as a butter-like mass of a grey metallic appearance, 
and much lighter than water. Atordinary tempera- 
tures it quickly decomposes into mercury, ammonia and 
free hydrogen, but at the freezing point it crystallises 
in cubes, and according to Grove does not decompose 
spontaneously. 

Endless discussions have taken place over thisamalgam, 
and the balance of opinion has been fairly evenly 
divided. Le Blanc’s work sets this question at rest, for 
the phenomena which he observed with solutions of 
the ammonium chlorides are quite comparable with 
those obtained when the metallic chlorides are em- 
ployed. This goes to prove that the ammonium and 
alkyl-ammonium amalgams have an actual existence. 

These amalgams, however, as might be supposed, are 
much less stable than the metallic amalgams usually 
are—a point which is well illustrated by the fact that 
the electromotive force of polarisation falls off in a 
Pensa rapid degree as the primary current ceases to 

ow. 

Besides the interesting amalgam of the hypothetical 
radicle ammonium. Le Blanc investigated the follow- 
ing compound radicle amalgams :— 


Methyl-ammonium amalgam. 
Ethyl-ammonium amalgam. 
Di-methyl-ammonium amalgam. 
Di-ethyl-ammonium amalgam. 
Tri-methyl-ammonium amalgam. 
Tri-ethyl-ammonium amalgam. 
Tetra-methyl-ammonium amalgam. 


Of these the most unstable is tri-ethyl-ammonium 
amalgam, and it is rather doubtful whether it really 
exists. The tri-methyl and the di-ethyl-ammonium 
amalgams are also extremely unstable. 

The formation of a mercury “froth” on the surface 
of the liquid during the process of electrolysis has 
hitherto been held to be a capital indication of the for- 
mation of an amalgam, but this view must be modified. 
Le Blane’s investigation shows that in the case of the 
ethyl-ammonium amalgam no froth rises to the surface, 
and yet the electrical behaviour shows beyond a shadow 


of doubt that a definite and comparatively stable 
amalgam has been formed. 

Those of our readers who know German, and may 
wish to examine into the details of this interesting 
piece of research may consult the “ Zeitschrift fiir 
ype ee Chemie,” vol. v., commencing at page 


FIRE AT GROSVENOR GALLERY CENTRAL 
STATION. 


MR. FERRANTI has kindly supplied us with the fol- 
lowing facts relating to the fire at the Grosvenor 
Gallery :— 

“Up till recently the Grosvenor Station was sup- 
lying the whole of the lights of the London Electric 
upply Corporation. Due to the obtaining of an in- 

junction by the neighbours, the corporation has been 
obliged to abandon this station for generating purposes, 
and use it only for a distributing station. It was neces- 
sary, so far as was possible, to stop down the Grosvenor 


‘generating station, turn out a certain portion of the 


machinery which had been running there, and instal 
the necessary converting machinery for the purpose of 
transforming from the high tension to the interme- 
diate tension for supplying to the customers. All this 
had to be done with the minimum of delay. It was, 
therefore, a case of stopping down on Saturday nights, 
and working as hard as possible to finish the installa- 
tion of the transformer machinery by as early an hour 
on Sunday afternoons as possible. This process was 
partly done. The whole of the work which was put 
in was of an entirely temporary nature, India-rubber- 
covered wires being used for carrying the current, 
light woodwork being used to support these wires, and 
the switches instead of being upon permanent sup- 
ports were held by woodwork.” 

“The accident occurred at 6°30 on Saturday morning, 
owing to the action of a linesman in plugging ona fresh 
set of converters. The man was not sufficiently cool 
for this particular purpose. Hesitating in putting on 
the switch, it arced slightly : instead of pushing it in, 
he drew it back and broke the contact. The heated 
surfaces, together with the 5,000 volts pressure which 
was being used, caused the arc to maintain. It ran up 
the woodwork and set light to the ceiling, which was 
composed of cross-boards with tar between for the pur- 
pose of keeping out moisture from the tank which 
formed the roof. The whole place was burned down 
in the brief space of twenty minutes. An hour after 
the accident occurred the whole place was quiet and 
fairly cool. The linesman had ample opportunity of 
entirely stopping any damage from his first careless- 
ness, because the switch which he put on was only a 
plug, and meant for connecting a circuit, there being a 
large switch within a yard’s distance for breaking the 
supply passing through the plug switches. If he had 
been too frightened to turn off the switch, he had again 
another safeguard in the safety switch at the end of 
the room, which would cut off the whole supply from 
Deptford. He also had the option of signalling to 
Deptford to stop the supply, but this was stopped 
before the man could have finished signalling, as they 
saw by the action of the ammeters and voltmeters at 
Deptford that something was wrong in London.” 

e believe that the cost of.the destroyed apparatus 
amounts to between £15,000 and £20,000, all of which 
was uninsured. 


Electric Lighting in Panama.—An electric light 
company, acting under contract with the Municipal 
Government, has introduced the electric light for public 
and private purposes in the town of Panama, The 
lighting of the streets is effected by 43 arc lamps, and 
300 glow lamps are installed on private premises, © 
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The Electric Light at Bath.—At a meeting of the 
Town Council last week, Mr. Sturges, on moving the 
adoption of the report of the Special Electric Lighting 
Committee, complimented Mr. Massingham upon the 
success Of his installation. He also congratulated Bath 
upon having taken the position it had done in the 
matter of the electric light, and upon this important 
and beautiful improvement in the lighting of the town 
_and houses having been so readily adopted. He ad- 
vocated an independent inspection by a leadirg elec- 

‘trician. Mr. Massingham had stated that he would be 
better satisfied if they employed an expert of the 
highest standing they could find—that was Mr. Preece; 
and he would move, as an addition to the report, that 

- they employ a scientist of sufficient eminence to in- 

spect the whole of the works and report to the council. 

Mr. Sturges added that the Board of Trade would 

insist on inserting a clause in Mr. Massingham’s license 
that he should not be compelled to sell at the end of 
seven years, if he wanted an extension. Mr. Massing- 
ham, however, was perfectly willing not to have such 

a clause, but the Board of Trade insisted that he should. 

In the course of the discussion which ensued, General 

Burn expressed an opinion that the new illuminant 

was an immense improvement on the old gas light, and 
as a practical proof of its superiority he mentioned that 

a threepenny piece placed on the pavement between 

two of the electric standards could be seen easily, 
whereas it was impossible to detect a similar coin 
placed on the pavement between two gas lamps. At 
the close of the discussion the report was unanimously 
adopted. 


Electric Lighting at Stroud.—A public meeting a few 
nights ago at Stroud approved of a scheme for lighting 
the town by electricity. 


Ship Lighting.—Last week Messrs. David W. Hen- 
derson, Glasgow, launched to the order of Messrs. J. and 
A. Allan, the steel screw steamer Mongolian. She is 
fitted throughout with the electric light. A sister ship 
to the Mongolian will be launched in the spring of 
next year. 


French Submarine Cables,—In reviewing the work 
now being accomplished in the West Indies by the 
Société Francaise des Télégraphes Sous-marins, and 
while congratulating the Ministry for the Colonies on 
the zeal it has displayed in this direction, the Paris 
technical press points out that there are other and more 
urgent telegraphic communications to be established. 
The places with the most pressing need for cable con- 
nection are Réunion, Maurice, and Madagascar, which 
represent most important interests, long suffering from 
inattention ; the Comoro Islands and New Caledonia, 
also, claim the consideration of Government. 


Important to Electric Light Companies.—At a recent 
meeting of the Paris Municipal Council the following 
measures were agreed to:—Parliament is invited to 
pass a special law to assimilate the electric lighting in- 
dustry with those enterprises which, being considered 
dangerous, are under the constant supervision of the 
Prefecture of Police. The administration is invited to 
inscribe in the conditions of contract for electrical 
companies, whenever a new concession may be asked 
for, the express obligation to employ smoke-consuming 
apparatus, or to make use of combustibles which do not 
give off smoke. 


Canal Traffic.—A German contemporary states that 
a Magdeburg firm will shortly make experiments on 
the Finow Canal with boats and timber rafts worked 
by electricity. 


A Bordeaux Exhibition.—An electrical section is 
being formed in this international exhibition, which is 
to be opened in Bordeaux in May next. 


A Long Price.— The English and German electric 
light companies in Madrid maintain the high price of 
14d. to 15d. per unit. The expression “ go to Bath,” 
to inspect Mr. Massingham’s lighting and charges, must 
now be changed to “ go to Madrid.” 


Italian Electro-Technical Schools.—There are three 
electro-technical schools in Italy. One is situated in 
Milan, the second in Turin, and the third in Naples. 


Another Franco-Danish Cable.—The President of the 
Republic has just signed a decree regulating the laying 
and working of a second telegraphic cable between 
Calais and Denmark. 


The Theatrephone.—The theatrephone is about to be 
installed in several of the Paris clubs, notably in that 
of the Union Artistique, where it will shortly be at 
work. 


Personal.—Sir Frederick Abel, F.R.S., has accepted 
the seat on the board of J.C. and J. Field, rendered 
vacant by the death of Mr. G. Maule. 


The Royal Society.—The following papers were down 
for reading yesterday :— Prof. J. V. Jones, “On the 
Determination of the Specific Resistance of Mercury 
in Absolute Measure.” Dr. Hopkinson, F.R.S., “ Mag- 
netism and Recalescence.” 


The Old Students’ Association.—A Cinderella dance 
will be held at the Westminster Town Hall on Friday, 
December 12th, 1890. Tickets, 3s. 6d. each, may be 
obtained from the members of the committee, or from 
Mr. Reginald J. Jones, hon. sec. 


A Valuable Publication.—The sixth edition of 
“ Electric Lighting and the Management of Accumn- 
lators,” by Sir David Salomons, Bart., will shortly be 
published. 


Tenders Wanted.—Bombay.—Sealed tenders will be 
received by the Municipal Commissioner for the city of 
Bombay up to 1 p.m. on February 16th for experimental 
lighting by electricity of certain streets of the city of 
Bombay for two years. Forms of tender and schedule 
of conditions, and a sketch of the portion of the city, 
showing the streets to be lighted, may, on payment of 
£1 sterling, be obtained from Messrs. E. W. and R. 
Oliver, 1, Corbet Court, Gracechurch Street, London, 
E.C., who will, on application, give any further infor- 
mation that may be required. Tenders must be ac- 
companied by a deposit of one thousand rupees in cash 
(not to bear interest), or in public securities for that 
amount to be paid to the chief accountant of the 
Municipality of Bombay, which will be forfeited to 
the corporation in case of refusal to sign the contract 
embodying the conditions mentioned in the schedule 
above referred to. A further payment, to make the 
total deposit equivalent to 5 per cent. on the contract 
amount, will have to be made by the contractor whose 
tender may be accepted, before signing the contract. 
Mr. Rienzi Walton, executive engineer, Municipality, 
Bombay. 

Edmonton. — For lighting public hall, stores, &c., 
Letters to Mr. Walker, people’s provider, Upper 
Edmonton. 


Mr. Tesla on Sound Views,—lIn a letter to Industries 
on alternating motors, Mr. Nikola Tesla concludes an 
able letter as follows :—‘“ You state that I have misin- 
terpreted my results, and it looks as though you believe 


‘my views to be unsound. Your arguments are those 


of an eminent scholar. I was myself a fair scholar. 
For years I pondered, so to speak, day and night over 
books, and filled my head with sound views—very 
sound ones, indeed—those of others. But I could no 

get to practical results. I then began to work and think 
independently. Gradually my views became unsound, 
but they conducted me to some sound results,” 
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Failure of Accumulator Traction in Australia,— 
The Victorian Electrical and Telegraphic Journal for 
last month contains the following suggestive para- 
graphs :— : 

“The Sandhurst and Eaglehawk Electric Tramway 
Company ceased running on Wednesday, 24th Sep- 
tember, the accumulator system of traction having 
proved a failure. This will be noted with regret by the 
. public as well as shareholders. The latter are worthy 
of much praise for the persistent resolve to succeed if 
success were attainable.” 

“Tt is curious to note that the only accumulator- 
driven system which was alleged to be a commercial 
success, that on the Barking Road, London, is now 
proved to be a commercial failure, to judge by the 
reports in the electrical press of late date.” 

“This company were using the same cars and motors 
as the Sandhurst Company. This latter company may, 
if the requisite power be obtained, adopt the over- 
head wire system, which has proved successful in 
America. 


Western Counties and South Wales Telephone Com- 
pany.—We must take this opportunity of expressing 
satisfaction at the continuous progress of this company, 
which forms at once an example for other enterprises 
with far greater pretensions. A few months ago the 
company was approached by the Port of Plymouth 
Chamber of Commerce with a view to establishing a 
signal station on Rame Head for reporting by telephone 
to Plymouth all vessels passing up or down Channel or 
entering the port, as well as casualties and other 
shipping news of interest. No time has been lost, and 
provided that arrangements can be made with the 
Admiralty, the station will be in working order in a 
few weeks. The Devon and Cornwall Homeopathic 
Dispensary and Cottage Hospital is in connection with 
the exchange system free of charge, and among the 
more recent developments of the system is the conver- 
sion of the single trunk line to Plympton, Ivybridge, 
and Avonwick into a metallic circuit or double wire. 
A tradesman at Plympton can now converse with any 
subscriber,in the Three Towns for an annual rental of 
£10, and a private resident will have the same privilege 
for £5 per annum, provided he lives within a quarter of 
a mile from the Plympton office, £1 5s. per annum 
being charged for every additional quarter of a mile. 
Similar services to this will be established at other 
places early in the new year. 


Electric Light Mains.—Messrs. Henley’s Telegraph 
Works Company, Limited, has favoured us with samples 
of electric light mains covered with vulcanized India- 
rubber which the company has been, and is, supplying 
to the Kensington and Knightsbridge Electric Supply 
Company, Westminster Electric Supply Company, 
Notting Hill Company, Crompton & Co., &. It is 
believed that the largest of these samples, viz., 61/10s 
is the heaviest vulcanized India-rubber cable that has 
ever been made. The weight of the conductor alone 
is 7} tons, and its sectional area is ?# square inch. 
Judging from the samples before us, the company 
should feel itself well satisfied with its manufactures 
both electrically and mechanically. 


“ Darkest England and the Way Out.’’"—The staff and 
men of the dynamo department in the works of W. T. 
Goolden & Co. having resolved to raise a subscription 
to aid General Booth in his great work of endeavouring 
to raise the lapsed masses of his fellow men, it was at 
once started vigorously, and chiefly through the sympa- 
thetic influence of C. W. Atkinson, Esq., the sum of 
six guineas was in a few hours collected and forwarded 
to General Booth last Saturday. The instrument de- 
partment staff may possibly send in a contribution, but 
no definite steps have up till now been taken in the 
matter. 


A New Cable.—The Great Northern Telegraph Com- 
pany is about to lay a new direct cable between Fano, 
off the West Coast of Jutland, and Calais. 


Electrical Engineers Students’ Meetings.—There will 
be no students’ meeting held on Friday next, as adver- 
tised. On the 5th proximo, Mr. Garret will read a 
paper on “Search Light Work.” 


Catalogue,—We have received a catalogue of tech- 
nical books “On the Mechanical Arts” from the 
Britannia Company, Colchester. 


Telephones in Russia.—A French company has re- 
cently obtained a concession from the Russian Govern- 
ment for the construction of a telephone system between 
St. Petersburg, Moscow, Warsaw, and Berlin. The 
charge for the use of the telephone will be 8 francs 
= the first minute, and 4 francs each additional 
minute, 


Prices of Incandescent Lamps.—Mr. C. J. Robertson, 
writing from Aldersgate Street, says :— ‘I notice in 
your last issue a note on the present low price of incan- 
descent lamps in the States (ic, 44 cents. each). I 
thought it might interest you to hear that I am myself 
supplying lamps (made within 300 miles of London), 
of a quality and durability second to none—includ- 
ing the ‘Edison-Swan’—at the still lower price of 
ls. 7d. (ae, 38 cents, American) each, fitted and 
delivered free, and there is every prospect of lowering 
this price in the near future.” 


Tapping Holes in Porcelain with Fine Threads.— 
Messrs. Buller’s, Limited, send us the following note :— 
“ From the paragraph in the REVIEW of last week, it 
might be inferred that there had been some difficulty 
in obtaining porcelain fittings for electric lighting with 
holes tapped to receive metal screws. For many years 
past we have tapped holes in porcelain to fit metal 
screws with complete success, and therefore when the 
demand for this feature in electric lighting ware came, 
we had no difficuly in meeting it. We beg to send you 
a ceiling rose with screwed holes, made by us some 
months ago. To our customers we have supplied many 
thousand pieces of ware with tapped holes, and the 
results have already been very satisfactory. Our 
screws are made to a series of standard gauges, which 
in diameter and pitch cover the whole requirements of 
the trade.” Certainly the sample sent to us is an 
excellent specimen of manufacture, the screws running 
perfectly true and smootb 


The Government and the Telephone.—Under this 
heading an article appeared recently in the Scoés- 
man in which attention is drawn to the Van Ryssel- 
berghe system of telephoning on ordinary work- 
ing telegraph wires. It is stated that, “ Hitherto not a 
step has been taken towards the adoption of the 
system in this country;” and again, “If it should 
be found as available here as it is in Belgium 
and in France—and there is no reason why it 
should not—the Government will have the most 
comprehensive means of telephoning to be found 
in the country,” and much more to the same effect. 
The writer of the article was evidently ignorant of what 
he was writing about, otherwise he would not have 
argued in the strain he did. The Van Rysselberghe 
system has, we believe, been tried in this country and 
found to be a failure, first, because it necessitates the 
addition of electro-magnets in the line wire, which cuts 
down the working speed of the fast speed apparatus so 
widely used, and secondly, because the addition of these 
electro-magnets renders it necessary to greatly increase 
the ordinary working battery power of the telegraph cir- 
cuits. In the case of Belginm, we believe, it has been 
found necessary to double the power on the circuits all 
round, and the consequent expense and trouble more 
than counterbalances the gain of telephone working 
being possible. It is whispered, also, that the Telegraph 
Service is by no means pleased with the system, but 
that it has, unfortunately, bound its hands in sucha 
way, that they cannot be freed. 
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fGreenock Philosophical Society—Mr. A. Denny, 
Dumbarton, last Friday night, lectured to this society 
on “ Electricity, and its Practical Applications.” The 
hall was electrically lighted for the occasion, and the 
lecture was interspersed with numerous experiments 
and illustrations. 


The Institution of Electrical Engineers.—The next 
meeting will be held on Thursday, 27th November, 
at 8.0 p.m., when the adjourned discussion on. the fol- 
lowing papers will be continued :—“ The Efficiency of 
Secondary Cells;” “On the Chemistry of Secondary 
Cells ;” by Prof. W. E. Ayrton, F.R.S., Vice-President ; 
C.G. Lamb, B.Se., and E. W. Smith, associates. 


’ The National Telephone Company’s Exchanges.— 
The National Telephone Company, Limited, announce 
that the trunk line between the London, Manchester, 
Liverpool, and Birmingham Exchanges is now open to 
the public. 


The Electro-Deposition of Copper.—We have received 
since our Correspondence pages went to press a long 
letter from Mr. W. Stepney Rawson, who simply 
reiterates the contents of his previous communication 
without in any way making his case better. Out 
of politeness to him, and also to show how much more 
diplomatic it is to beat about the bush than to come to 
an issue, we shall publish his letter in our next, to- 
gether with a report on the Elmore process formulated 
by M. Secretan and others, which is so deliciously 
vague that our readers may anticipate a real literary 
treat. We have failed to elicit the information from 
Mr. Rawson which we requested, for he steers clear of 
the rock on which he would have split by declaring that 
the Elmore Company has objected to the figures of cost 
being given by him. While on this topic, it may not 
be amiss to call attention to a letter from Mr. William 
Elmore, which appeared yesterday in the Financial 
Times. This gentleman’s object is to allay the alarm 
which has been caused by the depreciation of Elmore 
shares, but we doubt very much whether his explana- 
tions will have the desired effect. So far as the com- 
pany’s works are concerned, says he, they continue 
daily to improve ; but what the general public desire to 
see is not so much a daily improvement in works 
which are supposed to turn out some scores of tons of 
copper per week, and which certainly ought to have 
been in readiness months ago, as a real sale for the 
manufactured articles. We have every reason to 
believe that up to the present date five tons would 
cover all that the Elmore Company has turned out, and 
Mr. Elmore’s statement that he has increased his 
holding of shares during the past week may show 
either confidence in his system, or, on the other hand, 
that he is trying to keep the market firm for 

et a little while to float still another company. 
Bow near to the truth this last supposition may be we 
leave for commercially inclined readers to determine, 
merely calling attention to the following extract from 
an article “ Still more Elmore,” in the Financial Times 
of Wednesday, and which is well worthy of perusal in 
full :—“ There are now four Elmore Companies, all 
producing no end of circulars and no end of securities, 
but no patent copper. Now there is to be a fifth. It 
is not to produce copper. Oh, dear no! It is to be 
called a Trust, and its function is to foist a lot of 
Elmore vendor shares, which of course are unsaleable 
just now, on the public. This is the prettiest thing in 
‘trust’ schemes that has been evolved, and it is also 
the culminating point of the ingenuity of the Elmore 
promoters. The chief advantage of the scheme, as set 
out in the latest Elmore circular, is that the public will 
be enabled, by means of this trust, to invest in the 
valuable Elmore securities.” To judge from the fall 
in the price of shares of the original company the 
public requires a good deal of persuasion to indulge in 


the luxury of Elmore securities at fancy values, and it 


is not likely to jump at the chance of obtaining diluted 
interest in the worst of them. 


The Northfleet Electric Tram Line.—The series elec- 
trical traetion system at Northfleet has been discon- 
tinued. The line, as is well known, was for demon- 
strative purposes only, and its object having now been 
attained, there is no further reason for incurring the 
large expense necessitated by the smallness of the 
local traffic, and the heavy rental and charges imposed 
by the Gravesend, Rosherville and Northfleet Tramway 
Company, through whom the Parliamentary powers 
were obtained. Careful accounts have been kept of the 
cost of running for the last six months, and from these, 
when audited, the actual cost of motive power on the 
series system will be made public. 


To Elmore Shareholders,—On the 12th September, 
1876, Mr. Henry Wilde, of Manchester, patented an in- 
vention (Specification No. 3,569) for “ Improvements 
in the manufacture of metal rollers for printing calico 
and for other purposes.” It may be interesting to the 
holders of Elmore shares to compare this with what 
they know of the process on which they have built 
their hopes, and for this purpose we give the following 
extract from the text :—‘* Now my present improve- 
ments consists, firstly, in a method of securing a suffi- 
cient amount of adhesion between the iron and 
deposited copper surfaces, to enable the roller to with- 
stand the various engraving and other operations with- 
out the separation of the metals. For this purpose the 
iron roller, before receiving a coating of copper from a 
hot cyanide solution of copper, is heated to a tempera- 
ture ranging from 150° to 212° Fahrenheit, by plunging 
it into boiling water, or by other means. The said 
roller, after receiving a film deposit of copper from the 
cyanide solution, is then transferred to the bath con- 
taining a sulphate solution of copper, where it receives 
one or more thin coatings of copper. These coatings 
are subjected to considerable pressure by the action of a 


_- burnishing roller of hardened steel, for the double pur- 


pose of forcing the deposited copper into closer contact 
with the iron, and detecting any want of adhesion 
between the two metals. The burnished coppered 
roller is then replaced in the bath of sulphate of copper 
solution, and swhjected to the action of the electric cur- 
rent until the desired thickness of copper deposit is 
obtained. Before each of the depositing operations the 
surface of the roller is thoroughly cleansed by scouring 
and washing in clean water, as is well understood. 
Having thus stated the nature of my invention, and 
described the manner of performing the same, I declare 
that I claim,—First. Heating iron rollers to prepare 
them for receiving a film deposit of copper from a 
cyanide solution. Secondly. Depositing one or more 
thin coatings of copper from a sulphate solution, and 
burnishing the same before the final coating is deposited 
Sor the purpose described, 


Electrical Engineers Conversazione.—The annual 
conversazione of this Institution was held on Wednes- 
day, the 19th, in the Galleries of the Society of Painters 
in Water Colours, and was the largest and most brilliant 
of a long series. The company, numbering about 1,000, 
was received by the president, Dr. John Hopkinson, 
and Mrs. Hopkinson. A large number of distinguished 
visitors and scientific men were present, including the 
Solicitor-General, Sir Frederick Bramwell, Dr. Glad- 
stone, Prof. Frankland, Sir Albert Cappel, Sir James 
Douglass, Sir Douglas Galton, Sir David Salomons, Sir 
Henry Mance, Major-General C. E. Webber, &c. The 
Coldstream Guards’ band played in the Galleries and 
the Bijou Orchestra in the Prince’s Hall. Ladies formed 
a very considerable portion of the concourse, and added 
brilliancy to the scene. 


The Mistake Obvious.—In reference to our note last 
week, “A 200,000-watt Arc Lamp,” Mons. W. de 
Fonvielle writes to explain that by a misprint in a 
French contemporary, 50 volts became 500. The 
mistake, we need scarcely say, was doubtless apparent 
to our readers, and, as our correspondent remarks, is 
scarcely worth referring to again. 
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Electric Light at Madame Tussaud’s,—A complete 
installation of the electric light at Madame Tussaud’s 
has been erected by Messrs. Drake and Gorham, super- 
intended by Mr. Gisbert Kapp. Two dynamos are used, 
driven by two of Crossley’s gas engines of 25 horse- 


ag in addition to which batteries are employed.: 


@ may mention that the whole of the work (exca- 
vating, building engine-house, &c.) had to be undertaken 
by the electricians, and the t is a very neat and 
compact station. 


. Edison Underground Work.—The Edison Company 
of Boston has two stations supplying 32,000 incan- 
descence lamps and 50 Ward arc lights, with a motive 
power of 1,400 H.P. The underground system has an 
extension of two miles, with 40 miles of feeders and 
mains. The longest feeder is about 6,000 feet. Rail- 
way bridges are crossed by means of a Clark specially 
prepared cable, pulled through a 3-inch gas pipe. The 
crossing to South Boston will be made by_an armoured 
Clark submarine cable. 


Electricity in a Silver Mine.—Since the introduc- 
tion of electric machinery of the Westinghouse manu- 
facture into several Pennsylvania coal mines, the 
demand for that company’s apparatus is rapidly in- 
creasing. The Westinghouse Company is now engaged 
in manufacturing power apparatus for the operation of 
a silver mine owned by the Gold King Mining Com- 
pany of Telluride, Colo., L. A. Munn of that city being 
the president of the company. The mine in ae 
is situated on the top of a mountain about 2,000 feet 
high, and as the cost of coal is a great factor in the 
operation of a mine under such circumstances, the ad- 
vantages of electric power over steam can be easily ap- 


preciated. 


The Priority of the Electrical Gyroscope.— M. 
Damoulin-Froment claims against M. Trouvé the inven- 
tion of the electrical gyroscope. It appears that the 

roscope was invented by Foucault in 1850, and in 

867 M. Froment showed in the Champs de Mars 
Palace an instrument worked by electrical mechanism, 
whilst M. Trouvé only presented his to the Académie 
des Sciences in September last. Our readers may 
recollect that we gave an illustrated description of an 
electrical gyroscope devised by Mr. G. M. Hopkins in 
our issue for August 15th, 1878. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Brush Electrical Engineering Company, Limited.— 
The annual return of this company, made up to the 
22nd September, was filed on the 12th inst. The 
nominal capital is £750,000 divided into 15C,000 ordi- 
nary shares of £3 each and 150,000 preference shares 
of £2 each. The shares taken are 76,978 ordinary and 
68,996 preference shares, and upon 68,914 of the former 
and 68,914 of the latter the sum of £344,570 is con- 
sidered as paid up. The full amount has been called 
upon the remaining shares, the total of the calls paid 
amounting to £24,353 10s. and unpaid £2 10s. 


NEW COMPANIES REGISTERED. 


Electricity and Electrical Engineering Newspaper 
Company, Limited.—Capital £500, in £10 shares. 
Objects : To establish and work a newspaper devoted 
to the interests of electrical science in all its branches. 
Signatories (with 1 share each): Wm. Swan Sonnen- 


schein, 62, Russell Square ; H. Wigham, Uplands, East 
Sheen; R. Oswald Smith, 73, Eaton Square; F. C. 
Tilney, 126, Corbyn Street, Stroud Green; Julius 
Maier, Ph.D., 23, Melrose Gardens, S.W.; F. D. 
Summers, 13, Oberstein Road, Wandsworth ; George 
Newnes, M.P., Wildcroft, Putney Heath. Registered, 
without special articles of association, by Bowman and 
Co., 21, Bedford Row. Registered office, 6, White 
Hart Street, Paternoster Square. 


Chagford and Devon Electric Light Company, 
Limited.—Capital £2,000 in £1 shares. Objects: To 
out an agreement of 12th inst. for supplying 
electric light to Chagford, Devon. Signatories: J. 
Collins, F. Aggett, J. Underhill, L. Holmes, J. Smith, 
1 share each ; G. H. Reed (engineer), 5 shares, all of 
Chagford, Devon ; E. Eaton, C.E., M.S.A., 27, Martin’s 
Lane, London, E.C., 1 share. Registered 18th inst., 
without special articles of association, by J. Fleming, 
27, Martin’s Lane, E.C. 


Anglo-Mexican Saw Mills Company, Limited. — 
Capital £5,000, in £1 shares. Objects : To carry on in 
Mexico the business of saw mill proprietors, and to 
acquire all necessary rights of using steam, eiectricity, 
or water power in connection therewith, and particu- 
larly to manufacture cigar boxes ; to acquire and deal 
with patent machinery, apparatus and materials for the 
production and distribution of electricity. Signatories 
(with 1 share each), H. 8S. Sugden, Stroud Green, N. ; 
F. H. Depree, 21, George Street, Portman Square ; T. Sea- 
brook, 126, Stanstead Road, Forest Hill; W. Hart, 27, 
Sandover Road, Camberwell; G. H. Lovell, Manor 
Road Leyton; A. Allwork, 229, Tufnell Park Road, N. 
The signatories are to appoint the first directors. Quali- 
fication, 10 shares. The company, in general meeting, 
will determine remuneration. Registered 14th. Soli- 
citor, Mr. James Curtis, 1, Old Jewry Chambers. 


Ernest Scott and Mountain, Limited. — Capital, 
£70,000 in £10 shares. Objects: To carry on business 
as electrical and general engineers. Signatories (with 
1 share each): P. W. Bullock, 19, Portsea Place, Con- 
naught Square ; J. Aspinall, 34, Bourvan’s Buildings, 
Edgware Road; J. McNab, Drapers’ Gardens; W. 
Capel Slaughter, 21, Great Winchester Street ; D. Scott, 
12, York Street, Manchester ; A. H. Bartlett, 21, Great 
Winchester Street ; 8. E. Preston, 21, Great Winchester 
Street. The signatories are to appoint the first directors ; 
qualification, £1,000 in shares; remuneration, £200 
per annum to each ordinary director. Registered 17th 
Paik by Slaughter and May, 21, Great Winchester 

treet. 


South Molton Shirtiand’Collar Manufacturing Com- 
pany, Limited.,—Capital £5,000 in £10 shares. Objects: 
To manufacture shirts, collars and cuffs. To act as 
undertakers for the supply of electricity for lighting 
and other purposes. Signatories: W. J. Redler, 
Taunton, 35 shares; W. C. Rafarel, Barnstaple, 20 
shares ; D. J. C. Bush, South Molton, 10 shares ; G. H. 
Crocker, South Molton, 10 shares; J. T. B. White, 
South Molton, 5 shares ; D. B. Redler, Taunton, 5 shares ; 
G. Bush, 34, Cleveland Square, Hyde Park, 10 shares. 
The signatories are to nominate the first directors ; 
qualification £50 in shares. Registered 17th inst. by 
Riccard and Son, South Molton, North Devon. 


Electrolytic Syndicate, Limited,—Capital £100,000, 
in £1 shares. Objects: To adopt the following agree- 
ments, particulars of which are not specified, viz. :— 
An agreement of 25th ult., between Wm. Elmore and 
Alfred Wells; an agreement of 24th ult., between 
Arthur Cooper and Alfred Wells ; an agreement of 25th 
ult., between John Fraser and Alfred Wells ; an agree- 
ment of 23rd ult., between Woodhouse and Rawson 
United, Limited, of the first part, Wm. Elmore, Frank 
Elmore, and Alexander Stanley Elmore, of the second 
part, and Alfred Wells, of the third part. To carry on 
business as miners, metallurgists, smelters, and elec- 
tricians. Signatories (with 1 share each): J. Jepson 
Atkinson, Cosgrave Priory, North Hants; W. Elmore, 
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47, Clapham Road ; J. Thompson Cooper, Nightingale 
Lane, 8.W.; F. Safford, 2, Garden Court, Temple; 8. 
Evans, Lonsdale Chambers, Chancery Lane ; W. J. H. 
Tippitt, 11, Maiden Lane ; W. J. Peck, Redcar. Regis- 
tered 17th inst., without articles by the Metropolitan 
Provisional Syndicate, Limited, 27, Chancery Lane. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The Swan United Electric Light Company, Limited. 


Tue eighth annual report of the directors, to be presented at the 
ordinary general meeting of the <a next Tuesday, states 
that after paying all current charges, and making due wance 
for depreciation, there is a credit balance of £44,477 15s. 10d. The 
directors recommend that out of this balance a dividend of 10 per 
cent. for the year be declared; an interim dividend at the rate of 
6 per cent. per annum, amounting to £11,104 Os. 5d., has already 
been paid in respect to the first half of the year; the balance of 
the 10 per cent. for the entire year to be distributed in accordance 
with clause 77 of the articles of association, and to be payable on 
the lst December next. This will absorb £24,921 17s. 7d., and 
leave £8,451 17s. 10d. to be carried forward. 

The decision in the patent suit in Germany was given in favour 
of this company in the Court of Appeal in Berlin during the 
summer. The Allgemeine Electricitits Gesellschaft have a 
pealed from that decision to the Sureme Court at Leipsic. It is 
expected that the case will be heard and finally decided before 
Christmas. 

The Compagnie Générale des Lampes Incandescentes in Paris 
have not yet been able to obtain a decision in the courts on the 
validity of their French patents, but they think that the case will 
be reached and a decision given during next spring. ‘heir 
business is increasing, but the competition which they have to 
— compels them to sell lamps at a lower price than hereto- 

ore. 

The directors who retire by rotation are F. ge pr Esq., 
and W. C. Quilter, Esq., M.P., who, being eligible, offer them- 
selves for re-election. 

Messrs. Welton, Jones & Co., the auditors, will also retire, and 
will offer themselves for re-election. 


The Allgemeine Elektricitaets-Geselischafe, 


A eEeport and balance-sheet for the financial year 1889-90 has just 
been issued, which will be presented to the general meeting on 
the 29th inst. The document before us reveals a most satisfactory 
state of affairs of this company, which has been in existence for 
about eight years, and which may be regarded as the most pro- 
sperous concern of the kind in Europe. 

The sales of electrical supplies reached the large figure of 
£550,000, as against £300,000 during the previous year, an increase 
in trade of over 45 per cent. The company employs a staff of 400 
officials and 1,600 workmen. In view of this enormous develop- 
ment of business, it was decided to increase the capital from 
£800,000 to £1,000,000 (20 marks taken as equivalent to £1). 
The company has rr the Sprague system of electric 
traction, which is now being put into operation on the Halle 
tramways. Among other industrial undertakings in which the 
Allgemeine Electricitaets-Gesellschaft is largely interested, may 
be mentioned the works of Messrs. Muller and Einbeck, where the 
accumulators of Tudor are being manufactured; a considerable 
share in the Edison General Electric Company of New York; the 
large brass foundry of Messrs. J. C. Spinn and Son, of Berlin; 
the Berlin Elektricitaets-Werke (central station) ; the Compagnie 
Internationale d’Electricité of Liége; the Aluminium Company 
at Neuhausen ; the Key’s Electric Company, Limited, of London ; 
the Syndicate for Exploitation of the Waterpower of the River 
Rhine; the Compania General Madrilena de Electricidad, Madrid 
(central station, with 20,000 lamps). 

Among the patents which this company has purchased from time 
to time are those of Maxim-Weston, Sprague and Edison, in addi- 
tion toa large number of Continental ones. The cost of these 
has been written off year after year, and this item is now credited 
in the balance-sheet with one shilling ; the sum written off last 
year amounting to £5,366. 

The net trading profits of 1889-90 stand at £63,639, against 
£39,573 last yest: but the net profits from all sources reached 


pA respectable total of £113,101, which will be distributed as 
ollows : 
gy | reserve... 12,500 
10 per cent. dividend on £800,000 -- 80,000 
Board of directors ... 8,000 
Sick fund and ... 4,000 
Carried f 1890-91 ... wad 
£113,101 


The company proposes to take part in the next Frankfort Exhi- 
bition in a peculiar way; it intends to transmit to this city 


300 H.P. of a waterfall 110 miles distant, the work to be carried 
out in conjunction with the Oerlikon Fabrik. 

This is one of the most interesting reports to shareholders we 
have yet seen. 


Blackpool Electric Tramway Company, Limited. 


In the report to be presented at the sixth annual general meeting, 
to be held to-morrow (Saturday), the directors state that they 
have pleasure in submitting to the shareholders their sixth report 
and the accompanying statement of the accounts of the company 
for the year ending 31st October, 1890. 

The revenue account shows a balance in hand for the year of 
£2,455 9s. 3d. Adding to this £231 5s. 10}d. from last year, makes 


an available amount of £2,686 15s. 14d., of which the directors 


recommend the following disposal :— ‘ 
« ¢€ 

Dividend of 7} age g on the called up 
share capital, of tax ... 6 
ear ays and reserve fund . 1,000 0 0 
ance to next year’s account — we 
£2,686 15 1) 


The depreciation and reserve fund, with the addition of £1,000 
as above recommended, will be £4,418 15s. 1d. 

The number of carried this year was 812,299. The 
number of miles run during the year was about 92,000. 

The retiring directors are Messrs. Ormerod, Shaw and Smith, 
who are eligible for re-election. 

Mr. Broadbent’s services as managing director have been secured 
again for the coming year. 

The transfer books of the any will be closed from the 13th 
to the 22nd November, inclusively. 


Eastern Extension Telegraph Company. 


Sir Joun Penver presided on Wednesday afternoon at the offices, 
Winchester House, Old Broad Street, over an extraordinary general 
meeting of the shareholders of the Eastern Extension, Austra 
lasia, and China Telegraph Company, Limited. 

The Chairman proposed the confirmation of the resolution passed 
at the meeting on the 22nd ult., and given in our issue of October 
24th, for authorising the board from time to time to create and 
issue mortgage debenture stock of the company to an amount not 
exceeding one-third of the share capital for the time being issued 
and paid up, the stock to rank pari passu as a first charge on the 
undertaking and revenue of the company. The object of the 
meeting was, he said, to enable the directors to replace the 
£320,000 of 6 per cent. debentures by an issue of 4 per cent. de- 
benture stock. This would effect a saving of £6,000 a year to the 


company. 

The Marquis of Tweeddale seconded the motion. 

Replying to questions, the Chairman said that they proposed to 
take 5 per cent. on application, 5 per cent. on allotment. and 90 
per cent. on the 15th January. The lst of February was the day 
on which they would be obliged to have the money ready to re- 
deem the 6 per cent. bonds. 

The motion was unanimously confirmed. 

The Chairman afterwards observed that the present was rather 
an unfortunate time for the operation, but he thought they might 
congratulate themselves upon the fact that during all the existing 
exceptionally severe crisis their stocks had not varied } per cent. 
Their proprietary, however, was one which was pretty free from 
Stock difficulties—persons having homes pons dependent 
on small incomes, and who were able to appreciate steady and 
regular dividends. 

A vote of thanks to the chairman closed the meeting. 


Paris Edison Company.—The Edison Company of 
Paris, which has a share capital of 10 million francs, made a gross 
profit of 1,082,922 francs for the year 1889-90, and a net rolit of 
350,264 francs. A dividend of 22} francs was d on the 
original shares, and 4} francs on the new shares. 


The Electric Construction Corporation, Limited.— 
Subject to final audit, the directors of the above company have 
decided to declare a dividend of 6 per cent. per annum upon the 
ordinary share capital of the corporation for the past year. 


Elmore’s Foreigu and Colonial Patent Copper De- 
positing Company, Limited.—The transfer books will be closed 
from December Ist to December 8th inclusive, for the purpose of 
paying a dividend. 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending November lth, after deducting the fifth of the gross receipts payable 
to the London Platino-Brazilian Telegraph Company, Limited, were £4,087. 

The Brazilian Submarine Telegraph Company, Limited. The traffic receipts for 

the week ending November 14th were £5,249. 
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= SHARE LIST OF ELECTRICAL COMPANIES. 
4 med Name. Share. . (November 13). | (November 20.) November 20, 1890, 
250,0001 African Direct Telegraph, | 4 p. c. Deb. Rogd. and to Bearer 100 
Brasiian Submarine Telegraph, Limited ... = 11g | 11,4, 
75,0001 Do. do. 5p. c. 2nd Series, repayable June, 1996 | 100 
63,416 | Brush Engineering , Nos. 1 to 63,416... ... 3 2 
63,416 do. Preference, Nos. 1 to 63,416 2 103104 102° —104 
$7,216,000 Cable, Capital Stock ... $100 034 
224,850 | Consolidated Telephone Construction and Maintenance, ‘Ltd. . 14/- i— 4  —— 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20,000 
16,000 | Cuba elegraph, Limited ate 18 18 
12,981 | Direct Spanish Jamies only paid) 94 
6,000 Op.c. Preference... obs 
60,710 | Direct United States Cable, Limited 10} 
0,000 Ce Preference 4§— soo 
pope Do. 6p. Dobe. (1879 issue), repay. Aug., 1899 = 
250,000 | Eastern Bitension, watzalasis and China Telegraph, Limited 10 14s 145 | 14 
320,0001; Do. 6p.c. Debentures, repay. February, 1891 100 100 — 
Do. 5p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. } 100 102 —105 102 —105 
91,800 { 1 to 1,049 3,976 to 4,3 ae 
: 325,2001| Do. do. Bearer Nos. 1,050—3,975 and 4,327—6,400 ... 100 102 —105 = 
45.3001 | § 2astern and South African Tel., Ld., 5 p. c. Mort. Deb., 1900 |) j99 101 —104 101 —104 
a 146, { redeem. ann. drawings, Registered Nos. 1 to 2,343 | 5 ine 308 
an 198,2001 Do. do. do. to bearer, Nos. 2,344 to 5,500 | 100 101 —104 a 
- 45,000 | Electric Construction, Limited, Nos. 101 to 45,100 me 10 7i— 8} st 8} 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000... 5 4j— 5} 43— Z 
70,000 | Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70,000 45 33— 4} 4 
oe Elmore’s Wire Manufacturing, Li mited, Nos. 1 to 67,385 2 1j— 2} 1g— 2} 
ed at 1 pm. all 14 paid)| 5 
issued at 1 pm. paid (£14 paid) a 3 33 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,000 ...(£4 only paid) 5 a yal , 
180,227 | Globe Telegraph and Limited Pg 144— 144 84 8i 
180,042 > p.c Preference vee 43— 
| 150,000 | Great Norther Tel. Company of Copenhagen wes 10 nee Fahd a 16} 16 
15,0001 do. 5 p. c. Debs. issue of 1881) rend 104 —107 104 —107 
Green do. issue of 1883) 124 
Ltd., Ordinary, Nos. 4,667 to 14,000 124 
5,3341 7 p. c. Cumulative Preference, Nos. 2,667 to 8,000 10 124 
41,609 India Rubber, enh Telegraph Works, Limited . 10 18} 18} 
200,0001 Do. do. 44 p.c. Deb., 1896... ... 100 
17,000 | Indo-European Telegraph, Limited... 25 
11,334 | International sae Ltd, Ordinary Nos. 22,667 to 34,000 (£7 pa.) 10 6i— 7h “o— 7 
11,334 Do. do. Preference Nos. 5,667 to 17,000 10 64— 7} oF 
38,348 | London Platino-Brazilian T' ph, Limited 10 
43,900 | *Metropolitan Electric Su upely, Limite , Nos. 6,101 to 50,000 .. 10 6 64 
438,984 National Telephone, Limi Nos. 1 to 438, 984 ... ave pe 5 43 44 43, 
15,000 Do. p. c. Cum. Ist Preference .. 10 12 — 124 
15,000 Do. 6 p. c. Cum. 2nd Preference (£8 only paid} 10 94— 104 g— 105 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid 1 é i— 3 
9,000 | Reuter’s, Limited 
209,750 South of England Telephone, Utd, Ordinary, Nos. 1, to 2,000, 3 1 
3 
20,000 Do. 6p.c. Cum. Pref., Nos. 1 to 20,000 only paid) 5 
3,381 | Submarine Cables Trust Cert. 
ee 78,949 | Swan United Electric Light, Limited "(£34 only paid) 5 5— 5 } — Py | 84 ¥- 
37,350 | Tel and Maintenance, L 12 43 — 45 441 
150,0002 do. red. 1894 100 100 —102 100 
58,000 United River Plate Telephone, Limited ... 5 4 a—.4 | 
146,1281 oe 5 p.c. Debenture Stock... ... Stock | 90 — 9% 90 — 95 
15,609 | West can 08. 1 
790,000 West ‘Coast of Ameri legre h, 
30, ica 12. Pp: | 
150,0001 Do. do. do. 8 p. c. Debs, repay. 1902 sa 100 102 —107 102 —107_—— 
64,174 | Western and Limited sins | — 10;— 11 | 11} 10§ 
27,873 Do. do. do. 5p. c. Cum. Preferred .. 7} 63 65 64 — 
27,873 Do. do. do. 5p. c. Deferred .: 74 a— 5 | 
200,0007 do. do. 6p.c. Debentures “A,” 1910... 103 —106 103 —106 
| | Weet India and Fanaina Limited 
88,321 est Panama vee | = 
| 84,563 Do. do. do. c. Ist Preference |. | See iit 
4,669 Do. do. do, 6 p.c. 2nd Preference... ll— 122 
1,336,000 | Western Union of U.S. Tel., 7 p. c. 1st Mort (Building) Bonds = $1,000 120 —127 120 —125 
175,100 Do. do. 6p. c. Sterling Bonds | 100 | 29 —103 99 —103 
42,853 '*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to-42,958 (£3 only paid) 5 23.- 3 2— 3 | 


* Subject to Founders Shares. 


LavEs? PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (£6} paid), 74—7%.—Elmore Copper Depositing Priorities, 7 —74.—Elmoce’s 
French Patent Copper Depositing shares of £2 (issued at 103. premium, 15s. paid), 2—24}.—House-to-House Company (£5 paid), 
43—54.—London Electric Supply Corporation, ee (£5 paid), 2}—2}.—Manchester Edisoa and Swan Company, £9 (£1 


Bank Kats or Liscount.—6 per cent. (7th November 1890). 


| 
| paid) 11/-, —13/--—Woodhouse & Rawson Ordinary of (£2 103. paid), 24--4 .—Preference, 44—4§. 
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THE ELECTRO-MAGNET.* 


By Prof. SILVANUS P. THOMPSON, D.Sc., B.A., M.LE.E. 
(Continued from gage 603.) 


Lecture Fresruary 8rp, 1890. 
SprcraL Destiens. 


In continuation of my lecture of last week, I have to make a few 
remarks before entering upon the consideration of special forms of 
magnets, which was to form the entire topic of to-night’s lecture. 
I had_not quite finished the experimental results which related to 
the performance of magnets under various conditions. I had 

ly pointed out that where you require a magnet simply for 
holding on to its armature, common sense (in the form of our 
simplest formula) dictated that the circuit of iron should be as 
short as was compatible with getting the required amonnt of 
winding upon it. That at once brings us to the question of the 
difference in performance of long magnets and short ones. Last 
week we treated that topic so far as this, that if you require your 
magnet to attract over any range across an air space, you required 
a sufficient amount of exciting power in the circulation of electric 
current to force the etic lines across that resistance, and 
therefore a required length of core in order to get the required 
coil wound upon the magnetic circuit. But there is one other way 
in which the difference of behaviour between long and short 

ets—I am speaking of horse-shoe sha; mes into play. 
So far back as 1840, Ritchie found that it was more difficult to 
magnetise steel magnets (using for that purpose electro-magnets 
to stroke them with) if those el ets were short than if 
they were long. He was, of course, comparing magnets which had 
the same tractive power, that is to say, presumably had the same 
section of iron magnetised up to the same degree of etisation. 
This difference between long and short cores is obviously to be ex- 
plained on the same principle as the greater projecting power of 
the long-legged magnets. In order to force magnetism not only 
through an iron arch but through whatever is beyond, which has 
a lesser permeability for magnetism, whether it be an air gap or 
an arch of hard steel destined to retain some of its magnetism, you 
require magnetomotive force enough to drive the magnetism 
through that resisting medium ; and, therefore, you must have 
turns of wire; that implies that you must have length of leg on 
which to wind those turns. Ritchie also found that the amount of 
magnetism remaining behind in the soft iron arch, after turning 
off the current, at the first removal of the armature, was a little 
greater with long than with short magnets; and, indeed, -it is 
what we should expect now, knowing the properties of iron, that 
long pieces, however soft, retain a little more—have a little more 
memory, as it were, of having been magnetised—than short 
pieces. Later on I shall have specially to draw your attention 
to the behaviour of short pieces of iron which have no magnetic 
memory. 

WINDING OF THE COPPER. 


I now take up the question of winding the copper wire upon the 
electro-magnet. How are we to determine beforehand the amount 
of wire required, and the proper gauge of wire to employ ? 

The first stage of such a determination is already accomplished ; 
we are already in possession of the formule for reckoning out the 
number of ampére turns of excitation required in any given case. 
It remains to show how from this to calculate the amount of 
bobbin space, and the quantity of wire to fill it. Bear in mind 
that a current of ten ampéres (i.¢., as strong as that used for a big 
arc light) flowing once around the iron, produces exactly the same 
effect magnetically as a current of one ampére flowing around 
ten times or as a current of only one-hundredth part of an 
ampére flowing around a thousand times. In telegraphic work 
the currents ordinarily used in the lines are quite small, usual] 
from five to twenty thousandths of an ampére; hence in su 
cases the wire that is wound on need only be a thin one, but it 
must have a great many turns. Because it is thin and has a great 
many turns, and is consequently a long wire, it will offer a con- 
siderable resistance. That is no advantage, but does not neces- 
sarily imply any greater waste of energy than if a thicker coil of 
fewer turns were used with a correspondingly r current. 
Consider a very simple case. Suppose a bobbin is already filled 
with a certain number of turns of wire, say 100, of a size large 
enough to carry one ampére, without over-heating. It will offer a 
certain resistance, it will waste a certain amount of the energy of 
the current, and it will have a certain magnetising power. Now 
suppose this bobbin to be re-wound with a wire of half the dia- 
meter ; what will the result be? Ifthe wire is half the diameter 
it will have one quarter the sectional area, and the bobbin will hold 
four times as many turns (assuming insulating materials to 
occupy the same percentage of the available volume). The cur- 
rent which such a wire will carry will be one-fourth as great. The 
coil will offer sixteen times as much resistance, being four times as 
long and of one-fourth the cross section as the other wire. But 
the waste of energy will be the same, being proportional to the 
resistance and to the square of the current; for 16 x 15% 1. 
Consequently the heating effect will be the same. Also the 
magnetising power will be the same, for though the current is 
only one-quarter of an ampére, it flows around four hundred turns ; 


* Cantor Lecture. Delivered before the Society of Arts, 
January 27th, 1890. 
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the ampére turns are one hundred, the same as before. The same 
argument would hold good with any other numerical instance that 
might be given. It therefore does not matter in the least to the 
magnetic behaviour of the electromagnet whether it is wound 
with thick wire or thin wire, provided the thickness of the wire 
corresponds to the current it has to carry,so that the same number 
of watts of power are spent in heating it. For a coil wound ona 
bobbin of given volume the magnetising power is the same for the 
same heat waste. But the heat waste increases in a greater ratio 
than the magnetising power, if the current in a given coil is 
increased ; for the heat is proportional to the square of the current 
and the magnetising power is simply proportional to the current. 
Hence it is the heating effect which in reality determines the 
winding of the wire. We must—assuming that the current will 
have a certain strength—allow enough volume to admit of our 
gem the requisite number of ampére turns without overheating. 

way is to assume a current of one ampére while one calcu- 
lates out the coil. Having done this, the same volume holds good 
for any other gauge of wire appropriate to any other current. The 
terms “long-coil” magnet and “ short-coil” magnet are appro- 
priate for those electromagnets which have, respectively, many 
turns of thin wire and few turns of thick wire. These terms are 
preferable to “high resistance ” and “low resistance,” sometimes 
used to designate the two classes of windings, because, as I have 
just shown, the resistance of a coil has in itself nothing to do with 
its magnetising power. Given the volume occupied by the copper, 
then for any current density (say, for example, a current density 
of 2,000 ampéres per square inch of cross section of the copper), 
the magnetising power of the coil will be the same for all different 
gauges of wire. The specific conductivity of the oy itself is of 
importance ; for the better the conductivity, the less the heat 
waste per cubic inch of winding. High conductivity copper is 
therefore to be preferred in every case. 

Now the heat which is thus generated by the current of 
electricity raises the temperature of the coil — of the core), 
and it begins to emit heat from its surface. It may be taken 
as a sufficient approximation that a single square inch of 
surface, warmed 1° Fahr. above the surrounding air, wi 


steadily emit heat at the rate of 55; of a watt. Or, if there ° 


_is provided only enough surface to allow of a steady emission 
of heat at the rate of 1 watt* per sq. inch of surface, the tempera- 
ture of that surface will rise to about 225° Fahr. above the tempe- 
rature of the surrounding air. This number is determined by 
the average emissivity of such substances as cotton, silk, varnish, 
and other materials of which the surfaces of coils are usually 
composed. 

In the specifications for d machines, it is usual to lay 
down a condition that the coils shall not heat more than a certain 
number of degrees warmer than the air. With electro-magnets 
it is a safe rule to say that no electro-magnet — ever to heat 
up to a temperature more than 100° Fahr. above the surrounding 
air. In many cases it is quite safe to exceed this limit. — 

The resistance of the insulated ~~ wire on a bobbin may be 
approximately calculated by the fo owing rule. If d is the 
diameter of the naked wire, in mils, and p is the diameter, in mils, 
of the wire when covered, then the resistance per cubic inch of 
the coil will be :— 

: 960,700 
Ohms per cub. inch = 
We are therefore able to construct a wire gauge and ampérage 
table which will enable us to calculate readily the degree to which 
a given coil will warm when traversed by a given current, or con- 
versely what volume of coil will be needed to provide the requisite 
circulation of current without warming beyond any prescribed 
excess. 

Accordingly, I here give a Wire-Gauge and Ampérage Table, 
which we have been using for some time at the Finsbury Technical 
College. It was calculated out under my instructions by one of 
the Demonstrators of the College, Mr. Eustace Thomas, to whom 
I am indebted for the great care bestowed upon the calculations. 

For many purposes, such as for use in telegraphs and electric 
bells, smaller wires than any of those mentioned in the table are 
required. The table is, in fact, intended for use in calculating 
magnets in larger engineering work. 

A rough and ready rule sometimes given for the size of wire is 
to allow 55 square inch per ampére. This is an absurd rule, 
however, as the figures in the table show. Under the heading 
1,000 ampéres to square inch, it appears that if a No. 18 S.W.G. 
wire is used, it will at that rate carry 1°81 ampéres ; that if there is 
only one layer of wire, it will only warm up 464° Fahr., conse- 
quently one might wind layer after layer to a depth of 3°3 inches, 
without getting up to the limit of allowing one square inch per 
watt, for the emission of heat. In very few cases does one want 


* The watt is the unit of rate of expenditure of energy, and is 
equal to ten million ergs per second, or to ;} 4th of a horse-power. 
-A current of one ampére, flowing through a resistance of one ohm, 
spends energy in heating at the rate of one watt. One watt is 
equivalent to 4:2 calories per second, of heat. That is to say, the 
heat developed in one second, by expenditure of energy at the rate 
of one watt, would suffice to warm one gramme of water through 
42 (Centigrade) d . As 252 calories are equal to one British 
(lb. Fahrenheit) unit of heat, it follows that heat emitted at the 
rate of one watt would suffice to warm 17} pounds of water one 
degree Fahrenheit in one minute; or one British unit of heat 
equals 1,058 watt-seconds. 
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X.—Wimz GavuGE anD AMPERAGE TABLE. 


Dimensions. - Permissible amperage, probable heating, and permissible depth. 
Pots Pian. Gestion, Tilimeae| bs ng At 1,000 amps. to sq. inch. At 2,000 amps. to sq. inch. At 3,000 amps. to sq. inch. | At 4,000 amps. to sq. inch. 
Vere.) F D A F D A Dick. & F D 
| 
22 028 23°81 624° 616 28 45 1:23 912 | 1:13 1°85 | 20°52 *50 2°46 36°5 *28 
20 | ‘0010 | 20°00 | 440° 3°18 39 2°036| 12°72 ‘97 3°05 | 28°62 *43 4°07 50°9 24 
19 040 «0012 | 18°52 377° 1:26 3 56 36 2°52 | 14°24 *92 3°78 | 32°04 “41 5°04 57:0 23 
18 048 | 0018 | 16°13 286 1°81 33 3°62 | 18°56 *83 5°43 | 41°76 37 7°24 74:2 21 
17 "056 | 0024 | 14°28 224 2°4 5°47 3-2 48 219 “79 72 49°2 85 9°6 875 19 
16 | 0032 | 12°83 181 32 6°57 30 26°3 “74 96 59°1 33 12°8 10571 18 
15 “072 | 0040 | 11°63 | 149° 40 7°40 29 8-0 29°6 “72 12:0 66°6 32 160 118°4 17 
14 “080 | 0050 | 10°64 124: 50 8°46 28 100 33°8 ‘70 150 76°3 31 20°0 135°4 17 
13 | 9°44 98°2 66 9°97 27 13°2 39°9 19°8 89°7 *30 26°4 159'5 16 
12 *194 | -0085 8°48 11°53 2-6 17°0 *65 25°5 |103°8 34°0 184°4 16 
1l 116 | -0105 7°69 65°0 || 10°6 2°5 21°0 63 |115°2 42°0 16 
10 128 | -0128 7°04 || 128 143 2°4 25°6 “61 38°4 /128°7 §1°2 15 
9 144 | 6°33 441 || 16°4 32°6 65°6 “60 27 65:2 262°4 15 
8 160 | °0201 5°74 36°3 || 20°1 18°4 23 40°2 736 60°3 |165°6 80°4 294°4 15 
7 176 | 30°4 || 24°3 20°4 2:3 48°6 81°6 729 |183°6 *26 97°2 326°4 16 
Stranded. 
7/22 0°84 | 0043 9°62 | 101°8 43 6°73 40 269 “99 12:9 24°6 “44, 17°2 107°7 25 
7/20 108 | 7°81 67°71 7-13 8°94 3°7 143 35°7 21°4 80°5 48 28°5 
7/18 144 | 6:09 40°8 || 12°7 12°4 3°4 25°4 49°6 *83 38°1 (111-6 50°8 198°4 21 
7/16 192 | 5°10 28°6 || 22°9 17-2 3-2 45°8 68°7 ‘79 68°7 (1545 35 91°6 2747 20 
7/15 | ‘0289 4°27 2071 || 28°9 19°5 31 57°8 780 “78 175°4 84 ||115°6 311°8 *20 
7/14 240 | 0356 | 387 165 || 356 | 218 31 71:2 87°71 ‘76 |195°9 34 (1424 | 19 
7/18 276 | 0462 3°38 12°6 || 46°2 24°7 30 92°4 98°8 “74 |222:3 184°8 395°2 19 
7/12 | *0595 3°01 9°97)|| 59°6 28°5 29 (1140 “72 ||178°5 |256°5 | (||238°0 456° 18 
} 


Rise in temperature (Fahrenheit degrees) 
= 225 x No. of watts lost per sq. inch. 
0D of to 1 inch (eb 1,000 
amps. per sq. inch). 
Figures in columns marked D are the in inches to which 
wire may be wound if one watt be lost by each square inch of 
i surface, the outside radiating surface the bobbin 


to wind a coil so thick as 3°3 inches. For very few electro-magnets 
is it needful that the layer of coil should exceed } an inch in 
thickness ; and if the layer is going to be only } an inch thick, or 
about }th of the 3:3, one may use a current density ./7 times as 
— as 1,000 ampéres Pat uare inch, without exceeding the 
mit of safe working. deed, with coils only j inch thick, one 
~ safely employ a current density of 3,000 ampéres per square 
, owing to the assistance which the core gives for dissipa- 

tion and emission of heat. 
with a 


Su , then, we have designed a horse-shoe 
core Pinch in diameter, and that considerin By gant it has 
to do, it is found that a a er of 2,400 turns is re- 
is lai wn as @ condition that th 


.; and with only 1 ampére would of course heat less. 
This is too ; try next thinner wire. No. 22, S.W.G. 
wire, at 2, ampéres to square inch, will 1:23 am- 
péres; and heats 225° if wound up 1°13 inches. it is only 
to heat 50° it must not be wound more than } inch deep; 
but if it only carries current of 1 am it may be wound 
a little to 14 layers. There will then be wanted 
a coil about 7 long to hold the 2,400 turns. The wire 
will occupy about 3°85 square inches of total cross section; 
by the winding will be 26°95 


allow for 14 layers, will be suitable to receive the coils. 
By the light of the knowledge one possesses as to the relation 
issivity of surface, rate of 
re 


Rule for ing a 7-strand cable :—Diam. of cable = 1°134 
x by diam. of equivalent round wire. 

Figures under heading “Turns to 1 linear inch ” are calculated 
for cotton-covered wires of average thicknesses of coverings used 
for the different gauges, viz., 14 mils additional diameter on 
round wires (from No. 22), and 20 mils on stranded or square wire. 

Figures under heading “Turns per sq. inch” are calculated 
from preceding, allowing 10 per cent. for bedding of layers. 

Resistance hms) of coil of copper wire, occupying v cubic 
inches of coil-space, and of which the mge is d mils uncovered, 
and p mils covered, culated by the rule :— 


ohms = 960,700 


sizes of wires of various gauges are kindly 
furnished by London Electric Wire Company. 


cases where leakage is negligible, the number of ampére turns 
that will magnetise up a thin core to any prescribed degree of 

etisation will etise up a core of any section whatever, 
and of the same le , to the some degree of magnetisation. A 
rule that would increase the depth of copper proportionately to the 
diameter of the iron core is absurd. 

Where less accurate approximations are all that is needed, more 
simple rules can be given. Here are two cases :— 

Case 1. Leakage assumed to be negligible—Assume B = 16,000, 
then = 50 (see Table III). Hence the ampére turns per 
centim. of iron will have to be 40, or per inch of iron, 102 ; for H 
is equal to 1'2566 times the ampére turns per centimetre. Now if 
the winding is not going to exceed 4-inch in depth, we may allow 
4,000 ampéres per square inch without serious overheating. And 
the 4,000 ampére turns will require 2-inch le of coil, or each 
inch of coil carries 2,000 ampére turns without overheating. 
Hence each inch of coil 4-inch deep will suffice to magnetise up 20 
inches length of iron to the prescribed degree. ’ 

Case 2. Leakage asswmed to be 50 per cent.—Assume B in air 
gap = H = 8,000, then to 
turns 6,400 per centim. of air, or 16,250 per inch of air. 
“aa” not going to exceed j-inch depth, each inch length of 
coil will carry 2,060 ampére turns. Hence, 8 inches length of 
coil }-inch deep will be required for one inch length of air, 
magnetised up to the prescribed degree. 


Winpines ror Constant PressurE AND FOR CONSTANT 
CURRENT. 


In winding coils for magnets that are to be used on any electric 
light system, it should be carefully borne in mind that there are 
separate rules to be considered according to the nature of the 
supply. If the electric supply is at constant pressure, as usual for 
glow lamps, the winding of coils of electro-magnets follows the 
same rule as the coils of voltmeters. If the supply is with constant 
current, as usual for arc lighting in series, then the coils must be 
wound with due to the current which the wire will carry, 
when lying in layers of suitable thickness, the number of turns 
being in this case the same whether thin or thick wire is used. 


If we assume that a safe limit of tem ture is 90° Fahr. 
higher than the surrounding air, then the 


current which 


5 
= 
7 Figures in columns marked A signify number of ampéres that 
: —— col ked F signify number of degrees (Fah 
i in columns mar num 
that the coil will warm up if there is only one layer of ih ges 
on the assumption that. the heat is radiated ce hee the outer 
’ surface of the coil: they are calculated by the following modifica- 
: tion of Forbes’s rule :— 
| 
; must not warm up more than 50 r. above the surrounding 
; air—what volume of coil will be required? Assume first that 
the then there will have to be 2,400 
: turns of a wire which carry 1 ampére. If we took a No. 20 
8.W.G. wire, and wound it to a depth of 4 an inch, that would 
, and a little over 4 in oe See deep) would give 
2,400 turns. Now Table X. shows if this wire were to carry 
: 1018 ampére, it would heat < eg Fahr., if wound to a depth of 
a - If wound to } inch, it would therefore heat | about 
; ; : empirical rules as that which is often given, namely, to 
make the depth of coll equal to the ianeter of the iron core. 
Consider this in relation to the following fact; that in all those 
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be used with a given electro- is the 
maw B- we gi magnet is expressed by 


Highest permissible ampires = 0163 


where s is the number of square inches of surface of the coils, and 
r their resistance in 
Similarly for coils to be used as shunts we have :— 
Highest permissible volts = 0°63 V sr 


The magnetising power of a coil, supplied at a given number of 
volts of pressure, is independent of its length, and depends only 
on its gauge, but the longer the wire the less will be the heat 
waste. On the contrary, when the condition of supply is with a 
constant number of ampéres of current, the magnetising power of 
a coil is independent of the gauge of the wire, and depends only 
on its length; but the larger the gauge the less will be the heat 
waste. 


asout WINDING. 


To reach the same limiting temperature with bobbins of equal 
size wound with wires of different gauge, the cross-section of the 
wire must vary with the current it is to carry ; or, in other words, 
the current density (ampéres per square inch) must be the same 
ineach. Table X. shows the ampérages of the various sizes of 
wires, at four different values of current density. 

'2To raise to the same temperature two similarly shaped coils, 
differing in size only, and having the gauges of the wires in the 
same ratio (so that there are the same number of turns on the 
large coil as on the small one), the currents must be proporti 

to the square roots of the cubes of the linear dimensions. 

Sir William Thomson has given a useful rule for calculating 
windings of electro-magnets of the same t; but of different 
sizes. Similar iron cores, similarly wound with lengths of wire 
proportional to the squares of their linear dimensions, will, when 
excited with equal currents, produce equal intensities of magnetic 
field at points similarly situated with respect to them. 

Similar electro- of different sizes must have am 
turns proportional to their linear dimensions if they are to be 

etised up to an equal degree of saturation. 

t is curious what erroneous notions crop up from time to time 
about winding electro-magnets. In 1869, a certain Mr. Lyttle 
took outa patent for winding the coils in the following way. Wind 
the first layer as usual, then bring the wire back to end where 
the winding began and wind a second layer, and soon. In this 
way all the windings will be right-handed, or else all left-handed, 
not alternately right and left as in the ordinary winding. Lyttle 
declared that this method of winding a coil gave more powerful 
effects; so did M. Brisson, who re-invented the same mode of 
winding in 1873, and solemnly described it. Its —— superiority 
was at once disproved by Mr. W. H. Preece, who found the o: 
difference to be that there was more difficulty in carrying out this 
mode of 

Another pop error is that electro-magnets in which the wires 
are badly insulated are more powerful than those in which they 
are well insulated. This arose from the ignorant use of electro- 
magnets having long thin coils (of high resistance) with batteries 
consisting of a few cells (of low electromotive force). In such 
cases, if some of the coils are short-circuited, more current flows, 
and the magnetising re may be greater. But the scientific 
cure is either to rewind the magnet with an appropriate coil of 
thick wire, or else to apply another battery having an electro- 
motive force that is greater. 

(To be continued.) 


NEW PATENTS-—1890. 


17165. “ for produ copper blocks with steel core 
for the and telephone wire.” H. 
LouausEn. Dated October 27. 

17181. “ Improved electric switch.” H. J. Auurson. (Com- 
municated by J. A. K. McGregor, H. Wallach, and S. J. W: . 
United States.) Dated October 28. (Complete.) 

17247. “ Improvements in electric apparatus for transmi 
motion.” M.W. Dzwsy. Dated October 28. (Complete.) 

17277. “ Animproved method of and tus for the elec- 
trical treatment of sewage, wines, oils, air, gases, and other 
fluids.” R. Wornersroon. (Communicated by H. Rowley, 
Australia.) Dated October 29. 

17308. “ Improved switch for electric light.” C. W. Cox and 
F. Ropinson. Dated October 29. 

17375. “ An electric motor.” J.B. Denis. Dated October 39. 

17394. “ Apparatus for effecting a permanent make or break of 
an electric circuit at any suitable number of points.” L. V. 
CHABRAND. Dated October 30. 

17459. “ Improvements in and to electric arc lamps.” 
F. V. Maquairz. Dated October 

17558. “ Portable generator and electrometer for testing insu- 
lation resistance of electric wires.” J. J. Ratusone. Dated 
November 1. 

17560. “ Improvements in and relating to locked switches for 
electric current circuits.” J. A. Inirre and H. Barton. 
November 1. 


ABSTRAOTS 
OF PUBLISHED SPECIFICATIONS 1889. 


14860. “Improvements in automatic telephone devices.” C.G. 
Horrmann. Dated September 20. 11d. Consists in the main of 
the Pe gee of the mechanism for examining the coin 
and of x, and consists in the a 
system with a coin examining apparatus and ac mechanism 
situated in the exchange talento such a manner, that by the 
insertion of a certain coin into the apparatus a draw rod is released 
and by pulling the same by means of lever connections the tele- 
phones are liberated so that a call is automatically effected to the 
ane station, which establishes the desired connection with 
the public speaking station which is then connected with the 
wire of the subscriber by the pressure of a button and at the same 
time causing the stoppage of a wheel moved by a clock mechanism 
during any desired interval (5 minutes) by a lever which at the 
termination of this time, raised by another lever, establishes again 
the earth connection and thus interrupts automatically the 
connection of the public speaking station with the subscriber. 
6 clai 

15609. “Improved electrical railway switch and appa- 
ratus.” F. X. Bacumann. Dated October 4. 8d. udes a 
system of si electrically operated in conjunction with the 
points from the same station. 4 claims. 

17124, “ in devices for electric 
circuits, icable for protecting elec’ apparatus connected 
in such ‘Grenite.” W. P. Tompson. (A communication from 
abroad by the Westinghouse Electric Company of America.) Dated 
October 29. 8d. Consists in forming a shunt circuit around a 
fusible strip, so constructed as to receive the entire current 
immediately upon the destruction of the fusible strip and then 
itself become interrupted in such a manner as to form an opening 
of the circuit. 3 claims. 


17274. “ An electric switch.” G.S. Grimston. (Partly com- 
municated from abroad by F. Jacob.) Dated October 31. 6d. 
The inventor provides a ratchet wheel having an even number of 
teeth, which are alternately of conducting and of insulating 
material or are faced with such material, all the conducting parts 
being connected to the one wire of the circuit. A metallic spring 
pawl which is connected to the other wire of the circuit bears 
against the ratchet wheel, which is otherwise insulated from the 

wl. Onturning the wheel by hand partly round the pawl is 

t strained against its spring and then jumps rapidly from one 
tooth to the next, making or breaking contact as the case may be, 
and then holding the wheel steadily in position and preventing it 
from being turned backwards. 1 claim. 


17694. “An electrical watt meter.” E. Winson. Dated 
November 6. 8d. The inventor applies an automatic break sole- 
noid, excited by the current or a known fraction thereof, to give 
reciprocation to an anchor acting on an escapement wheel to cause 
a spindle to revolve at a speed which is proportional to the electro- 
motive force or volts of the exciting current. The spindle drives 
a disc or cone, and also by means of a bevil wheel drives two oppo- 
site bevil pinions which are free on a transverse spindle, but either 
of which can be clutched to the transverse spindle by a clutch 
sleeve sliding between them. This clutch sleeve is connected to 
an armature between two electro-magnets, or to the core of a sole- 
noid subject to the strain of a spring, so that according as the one 
or the other of the two electro-magnets is excited or according as 
the solenoid is excited or not, the clutch is moved so as to engage 
the one or the other of the two bevil pinions to the transverse 
spindle, causing that spindle to rotate in the one direction or the 
other. 2 claims. 

17831. “Improvements in electric battery carbon and carbon 
compound elements and their connections.” J. V. SHERRIN. 
Dated November 8. 6d. The inventor connects and prepares the 
carbon or carbon compound elements for primary and other 
electric batteries in the following manner: In that part of the 
upper edge of the carbon where the connection is to be made he 
laps it round with a piece of sheet platinum or platinum foil upon 
which he places a brass clamp or other connection for the wire. 
The clamp may be fixed by means of a screw the point of which 
bears on an interposed copper plate. To the clamp he connects 
the wire by soldering or by a terminal screw. ‘The upper part of 
the carbon element is then covered with shellac to a depth of about 
an inch or two down from the top. 3 claims. 


18159. “Improvements in electric contact apparatus, chiefly 
designed for indicating the level of water in reservoirs, the move- 
ment of hauling drums, lifts, and the like.’ C. Wruste. Dated 
November 13. 8d. Comprises a disc having in or upon it one or 
more teeth, which disc is in the first place caused to turn by the 
float of a water reservoir or by the machine or other device to be 
controlled. By this means a pin, acted upon by a weight or a 
comparatively heavy ball, is carried away. As soon as the afore- 
said tooth has been turned far enough it releases the ball or the 
pin whereupon the latter by reason of its weight or the action of 
the spring will move upon a suitable guide back to its original 
position, making contact at the same time. 2 claims, 

18980. “Improved means of suspending electric lamps and 
other suspended objects.” W.F. Brapner. Dated November 26. 

Consists in the interposition, in the sus ion cord or cable, 
of a differential pulley, windlass, or drum having peripheries of 
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two diameters, from one of which the cable extends to the ceiling 
or other point of support, and from the other of which the cord or 
cable descends to the lamp, the differential pulley (with or with- 
out a case) forming a weight which, when the lamp is lifted, gra- 
vitates, and in unrolling the cord from the smaller pulley rolls up 
the slack on to the larger pulley: the balancing effect of the two 
pulley surfaces serving to hold the lamp at any point to which it 
may be adjusted. 8 claims. 

19195. ‘ Improvements in and relating to the laying of electric 
and other wires in streets and roads.” RB. Summers. Dated 
November 29. 6d. The inventor forms the curb of the pathway 
hollow and of suitable material, such as cast iron, the cross section 
being the same as the present curb but considerably deeper. The 
sections are made in suitable lengths and are jointed er inany 
known manner. Where the wires have to cross a |, elbows are 
provided so as to obtain the different level between the footpath 
and the roadway. Openings, closed by suitable lids or doors, are 
provided at suitable distances apart in order to allow of easily 
getting at the wires and suitable connections are provided to allow 
of the wires being conducted to the buildings in the street or road 
where required. 3 claims. 3 


1890. 


1878. “ Improvements in electric insulating compounds.” J. B. 
Wiuuiums. Dated February 4. 6d. Consists, briefly, in the 
combination with India-rubber and n wax of a resinous body 
and sulphur, to which may be what may be designated as 
inert material which serves to harden the compound and lessen 
its cost. 5 claims. 

3484. “Improved electrical secondary clockwork.” E. 
Scuweizer. Dated March 4. 6d. Consists in the employ- 
ment of a lever to which a reciprocating motion is imparted by 
the combined influence of a horizontal electro-magnet and of a 
spring, and which on the one hand operates by means of a pawl 
upon a toothed wheel on the minute arbor, and on the other hand 
acts by means of a rod upon a special escapement device, which in 
its turn acts upon the said toothed wheel, so that the number of 
wheels of the electrical secondary clock can be limited to that of 
the minute and hour wheels of an ordinary clock dial. 2 claims. 

3419. “ Method of and apparatus for producing and utilising 

ulsating electric currents in closed circuits.” C. J. Van Depor.x. 

ated March 4. 11d. Comprises means for producing electric 
currents having a defined rise and fall being thereby rendered in- 
termittent or pulsating, means for varying the rate of succession 
of said currents, together with both ro and reciprocating 
engines particularly adapted to be operated with currents pro- 
duced according to my. said invention, the said defined currents 
being moreover utilised in closed working circuits so that their 
characteristic qualities are not due to the use of circuit-breaking 
devices, upon al of which my present invention is an improve- 
ment. 65 claims. 


CORRESPONDENCE. 


Alternating Carrent Meters. 


In your issue of October 10th, I find a letter of Mr. 
Arthur Wright on the subject of alternating current 
meters, which, on account of the writer and the con- 
tents, I cannot pass without notice. You will greatly 
oblige me therefore, if you will kindly insert in your 
columns the following few lines. 

I regret that various reasons prevent me to speak 
without restriction on the subject as I would desire, 
but perhaps few words will be sufficient to show Mr. 
Wright that he is unacquainted with the real state of 
the things. 

My patents—it will be remembered—appeared Ist 
of May, 1888, and nearly at the same time the results 
of Prof. Ferraris were published in Industries, dis- 
closing the same invention. Once the invention was 
known it required but little inventive spirit to make 
experiments and modifications, which sooner or later 
must suggest themselves to every intelligent worker, 
and it is needless to say that the experiments referred 
to by Mr. Wright were performed by me at a much 
earlier period, and an application covering broadly the 
principle of operating a motor by passing an alternating 
current through a circuit, and inducing currents by the 
same in other parts or closed circuits, was filed by me 
long before I read my paper and showed some of my 
motors before the American Institute of Electrical 


Engineers, in May 1888. I was, however, at that time, 
not at liberty to speak on this and other matters which 
would have rendered my paper more valuable and 
interesting. 

Nothing was known through the journals of this 
invention until Schallenberger’s patent on the meter 
appeared, I believe in June, 1888, where a motor on this 
principle was shown in combination with a registering 
and retarding device. Besides some forms of motors 
constructed by me and based on the principle of mag- 
netic lag and screening—which were somewhat novel 
features—nothing new was shown in the way of acom- 
mutatorless motor, which would not be comprised 
within the scope of the inventions of Prof. Ferraris, 
Schallenberger and myself. 

Mr. Wright states that I am wrong in attributing 
the rotation in his meter to the same cause as that in 
Schallenberger’s. I have conceived the theory of these 
ata iy and confirmed it by many experiments. I 

ave been familiar with them long in advance of any- 
thing published on that subject, and have utilised the 
principle underlying them in many forms of practical 
motors ; I therefore think that I am not mistaken. In 
Schallenberger’s meter a current is passed through one 
circuit and currents are induced in other circuits, and 
the poles are shifted; is not the same the case in 
Wright’s meter? As regards the motive devices in- 
vented by Messrs. Borel and Piccaud, to which Mr. 
Wright refers, he makes me a high compliment, for 
motors on that principle were among the first which I 
have devised and operated, and not only have I devised 
many forms of these motors, but I have also shown, 
nearly three years ago, that in accordance with my 
theory of the action of the motors, a rotation in opposite 
direction may be produced under certain conditions. 


Nikola Tesla. 
November 7th, 1890. 


High-handed Proceedings. 


Mr. A. Erskine Muirhead has asked us to insert the 
following correspondence :— 


Mr. James Richmond, Baker, 
John Finnie Street, Kilmarnock. 
22, Castle Street, Edinburgh, 
4th November, 1890. 


S1r,—We act for the United Telephone Company of 
London, and have to-day received instructions to adopt 
proceedings against your infringing certain patent 
rights belonging to them. We are informed that you 
have recently fitted up and are using four Ader re- 
ceivers, which are infringements of their patent, and 
our instructions are forthwith to raise an action for 
interdict, damages, delivery of the instraments and 
costs. Before doing so, we write to give you intima- 
tion of this and an opportunity of delivering up the 
four infringing instruments. If these are delivered to 
us here complete in the course of to-morrow, we shall 
refrain from instituting legal proceedings. If they are 
not, proceedings will be at once instituted without 
further notice. 

We also beg to request you to inform us who supplied 
you with the instruments ; and, in your own interest, 
to warn you against delivering them over to any one 
except our clients or us. 


We are, your obedient Servants, 
DAVIDSON & SYME. 


Glasgow, 6th November, 1890. 


Messrs. Davidson and Syme, 

22, Castle Street, Edinburgh. 

Gentlemen,—Your favour of 4th inst., addressed to 
Mr. Jas. Richmond, Kilmarnock, has been handed to 
me, asking me to write you and also for my advice. 
I may at once say I take all responsibility upon myself, 
and when fitting up the telephones, told Mr. Richmond 
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that they did not infringe any of the patents held by 
the National Telephone Coy., Ld., or the United Tele- 
phone Coy., Ld.; I again assert this. The telephone 
in question will not be removed nor handed to you, 
but to show that IT am more magnanimous than your 
clients, I am willing to allow your electric engineer, 
Mr. Aitken, to go with my man and inspect the tele- 
phones for himself in your client’s interest. 

It will help to clear the matter when I inform you 
that they are the English type of telephones in French 
cases, and this is the reason, I presume, that your 
zealous employés jumped to the conclusion that they 
were the celebrated “ Ader” telephones that have given 
your president, Col. Jackson, and William Alexander 
Smith, Esq., chairman of Local Board, so much 
anxiety of late. I hear that your employés entered 
the premises of Mr. Richmond ; this, if not a criminal 
is an illegal act, and whether the telephones are in- 
fringements or not, it will fall to your party to con- 
ciliate Mr. Richmond in any case. 


Your obedient servant, 
A. ERSKINE MUIRHEAD. 


P.S.—The telephones have Carta (paper) diaphragms, 
with }” iron armatures and electro-magnets. They have 
no permanent magnet nor iron diaphragms. 


Glasgow, 10th November, 1890. 


Messrs. Davidson & Syme, 
22, Castle Street, Edinburgh. 


Gentlemen,—Though I wrote you on the 6th curt., I 
am still without any reply from you or your clients, 
The National and United Telephone Company, Limited, 
as to what proposal they have to make regarding their 
unwarrantable proceedings in interfering with my 
telephones. I may add that I have consulted the 
highest authority on telephony in this country, viz., 


Mr. A. R. Bennett, late manager for Scotland for the 


National Telephone Coy., Ld.; you can consult him 
also, I presume. 
Yours truly, 


A. E. MUIRHEAD. 


Glasgow, 11th November, 1890. 
Messrs. Davidson and Syme, Edinburgh. 


Gentlemen,—I am still without any reply from 
you, and as the idea is being spread abroad by your 
clients, that your clients seized four “ Ader” receivers 
infringing your client’s patents, as the said four tele- 
phones belong to me, and as before explained to Mr. 
Alexander Smith, chairman of the Local Board of the 
N. T. Company, Limited, in a letter dated 4th curt., of 
which the following is a copy :— 

“ November 4th, 1890. 
“ Mr, W. Alex. Smith, 
“6, So. Hanover Street, Glasgow. 

“ Dear Sir,—I have your favour of date and am sorry 
_ cannot accede to my request.* Iam fitting a num- 

r of ‘Ader’ receiver cases with Carta and English 
Mechanic diaphragms for exposure in Glasgow and 
elsewhere. I presume you are aware that those do not 
infringe any of your patents. I shall have pleasure in 
giving your engineer an order to inspect them should 


he think fit. 
“Signed A. ERSKINE MUIRHEAD.” 


Mr. W. A. Smith replies on 6th as follows from 


Telephone Office :— 
. Glasgow, November 6th, 1890. 
A. Erskine Muirhead, Esq., 
Cart Forge, Glasgow. 
Dear Sir,—On my return from England this morning 
I find your favour of 4th. As I mentioned to you for- 


* This liad #éference to Lacombe cell. 


merly this company is determined to uphold its patents 
to the last day they run, and it is for you to act so that 
you do not infringe upon any of our rights. The 
question, what is or is not an infringement of our patent 
appliances, is one which the courts alone will decide. 


Yours respectfully, 
Wm. ALEX. SMITH. 


Up till this date you have not made any reply to my 
communications, you will not consider it out of order 
should I send a copy of this correspondence to the Press. 

Yours truly, 
A, E. MUIRHEAD, 


P.S.—You will please note that I am running bronze 
wires in England and Scotland for some of the largest 
manufacturing firms, to which “ Ader” telephones will 
be fixed on the expiry of the telephone patent which 
occurs in a few days now. To be above board with 
your clients, lam willing to give you a list of those 
lines, but repeat I will not remove the telephones in 
Kilmarnock. 


Glasgow Offices, Royal Exchange Buildings, 
11th November, 1890. 
A. Erskine Muirhead, Esq., 
Cart Forge, Crossingloof. 

Dear Sir.—Regarding yours of the 4th inst., to Mr. 
W. A. Smith, we have instructions from our London 
office for our Mr. Aitken to examine the instruments 

- therein referred to. I will be glad therefore if you 
- will let me know at what time it will be convenient 
for him to do so. 
Yours truly, 
F. DOUGLAS WATSON, 
Assistant District Secretary. 


Glasgow, November 12th, 1890. 


The National Telephone Co., Ltd., 
Glasgow. 

Gentlemen,— Your favour of the 11th is duly to hand, 
but as your Mr. Alexander Smith had already declined 
my offer to save you from the undignified position you 
have now placed yourselves in, not tospeak of the position 
occupied by some of your employés, into whose con- 
duct the criminal authorities are making investigation, 
it is for your London Office to adopt another mode of 
proceedure. 

The instruments will be produced at the proper time 
and place for inspection by competent authorities. 

Don’t you think some apology is due to Mr. Richmond 
for your employés’ proceedings ? 

Yours truly, 
A. E, MUIRHEAD. 


Note on Localisation of Faults in Electric Light Circuits, 


The ELECTRICAL REVIEW of October 10th, 1890, 
describes M. Henri Wilbrant’s test for localising an 
earth fault when this occurs in one of a pair of buried 
leads of equal length and resistance. 

Fig. 1 shows M. Wilbrant’s method :—Accumulator 
with one pole earthed joined up through ammeters to 
looped leads A and B. Cc! and ©* are deflections on 
respective ammeters. L = total length, or total re- 
sistance of loop, and z = distance of fault from test 
station. 

Then 0': 0? :: 
metres, according as L is in terms of ohms or metres. 

The above test, in its electrical development, is an 
adaptation of May’s formula for localising an earth 
fault by the polarisation current emanating from the 
fault itself, 


ohms or 


i 
¥ 
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May's test is as in fig. 2, which shows line (L) with 
fault at F, and earthed at both ends through similar 


_galvanometers,* the ve deflections of which may 
be termed o' and 0’. -The polarisation currents from 
Fig. 1, 


Fie. 2. 


F, which flow through the two available branches, are, 
of course, inversely proportional to the resistances of 
those branches, so we have 0!: x: L — 2, and 
“= as above. 
The following modification of this test, by the 


writer, is also applicable to M. Wilbrant’s method with 


accumulators and ammeters. 

If—in*May’s test—F be electrically midway between 
the two galvanometers, 0! will equal- 0? ; but ifjinot, 
then, of course, the galvanometer nearest the fault will 
give the higher deflection. Then, if the operator whose 
galvanometer gives the higher deflection, introduce a 
resistance R, sufficient to bring F electrically midway 


between the two galvanometers. sufficient—in other | 


words—to nmiake 0! = ©? (see fig. 3), 


3. 


4. 


weshall have O': 


or, 2) (B+ 2) 
and 
but 


applying the same modification to M. Wilbrant’s test, 
we have (see fig 4) :— “ a 
L—OR 


andif 


Perhaps this will be found the neater method of the 


* If dissimilar galvanometers be used, knowledge of their 
tive figures of merit would still permit of comparison of deflections. 


two, especially if the coils at R (*) be arranged in re- 
sistance units equivalent to metres of line. Then, if 
L = total length in metres, 


Distance of fault = “== metres, 


. Edward Raymond Barker. 
B. 8. T. Co,, Madeira, Nov., 1890. 


The Life of Glow Lamps. 


In your Correspondence columns of last week I 
notice a letter from Mr. Lott on “The Life of Glow 
Lamps on the Series System.” 

Before being able to attach any practical value to Mr. 
Lott’s statement, might I ask him to kindly furnish the 
absolutely necessary figures or approximations as to the 
watts per C.P. that this lamp required initially and 
after burning 10,000 hours ? 

As I have often remarked before, in your columns, 
such statements of hours burnt, &c., are quite valueless 
unless C.P, and watt readings are simultaneously given. 
I believe it quite practicable for either a series or 
multiple glow lamp to burn considerably over 10,000 
hours if always kept at a low enough efficiency, say 5 
watts per C.P. and below. 

If the particular lamp mentioned by Mr. Lott began 
at, say, 3 watts per C.P. and after 10,000 hours even 
went up to 4 watts per C.P., then I should consider 
that this denoted an excellent result and for practical 
reasons only would diminish the weight of Mr. 
Mordey’s remarks, although his remarks must remain 
true in a theoretical sense. 

C. J. Robertson, 


Middleburg, Holland, November 12th, 1890. 


The letter of Mr. Lott, in your issue of the 14th inst., 
is of interest. But at what efficiency was the particular 
lamp run? It may have rather a thick carbon which 
would account for the long life. But the “average 
life,” is more important, with which perhaps your 
correspondent would favour us, and at the same time 
any information with regard to the reliability of the 
cut-out in the lamp would no doubt be of interest to 
your readers as well as myself. 

J. E. Pearce. 


November 17th, 1890. 


Telopy or Telephany. 


It may appear as though we were looking ahead too 
much when we discuss the name of that which is at 
present non-existent. But, as we are told that we 
should first work out our ideal, and afterwards ap- 
proach that ideal as nearly as hard circumstances will 
permit, we may as well act on the same plan in this 
matter of naming an undiscovered instrument. Now, 
as words are only symbols to express our thoughts to 
others by writing or speaking, it is necessary that 
words, when written or spoken, should express those 
thoughts as clearly, as shortly, and as euphoniously as 

ible. The series of words Telopy, a Telopist, the 
elope, I Teleope, seem to fulfil the required conditions 
better than Telephany, a Telephanist, the Telephane, I 
Telephane. If that which is expressed by these words 
becomes as common as telegraphy, we shall probably 
have some totally different word used ; just as we have 
—a wire, and I wire, Meantime, for writing and 
lecturing p which of the above groups of words 
shall we employ to express seeing at a distance ? 


November 18th, 1890. ; 


* These would be similar in en construction to those used 
in electric lighting, and in such heavy work. 
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